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SUMMARY 
( ) Draft (X) Final 
Department of the Interior, Bureau of Reclamation, Lower Colorado Region 
1. Type of Action: (X) Administrative ( ) Legislative 
2. Brief Description of action: The Southern Nevada Water Project, a 
water supply system for the Las Vegas area, was authorized by the Acts 
of October 22, 1965, and July 19, 1966 (Public Laws 89-292 and 89-510). 
These acts authorized staged development. The first stage, completed in 
1971, consists of intake facilities at Lake Mead, eight pumping plants, 
a main aqueduct 2-1/2-miles long, a 4-mile-long tunnel, and 30 miles of 
pipelines and laterals. The State of Nevada constructed the Alfred 
Merritt Smith Water Treatment Facility in conjunction with the first 
stage. The first stage system has the capacity to deliver 132,200 acre-
feet per year. 
The second stage consists of five new pumping plants, modifications to 
four existing first stage pumping plants, a 2.5-mile-long second barrel 
to the main aqueduct installed beside the first stage, and 30 miles of 
new aqueduct and pipelines with a capacity of 166,800 acre-feet per 
year. The State of Nevada plans a major expansion of the Alfred Merritt 
Smith Water Treatment Facility in conjunction with the second stage. 
This statement presents a brief description of the impacts of the first 
stage and a more detailed description of the second stage. 
3. Summary of environmental impacts: The second stage will cause a 
slight deterioration in the water quality of return flows from the Las 
Vegas area to Lake Mead. It will temporarily disturb 188 acres of 
vegetation and wildlife habitat and eliminate 12 acres. The project 
will employ about 100 people for construction and 20 people for the 
operation and maintenance. Operation of the second stage will require 
a maximum annual power supply of 280 million kWh. The second stage will 
deliver enough water to accommodate a population of 750,000. Population 
growth will further deteriorate the air quality, will require more land 
for urban development, and additional municipal services. 
4. Alternatives considered: 
a. Alternative designs of project features 
b. Importing water from other basins 
c. Implementing second stage without Federal funding 
d. Additional mining of Las Vegas ground water 
e. Mining of deep aquifer beneath Las Vegas Valley 
f. The.alternative of no action to increase water supplies 
5. List of entities from whom comments have been requested 
or received: 
See attached list. 
6. Date made available to CEQ and the public: 
Draft Statement: 
Final Statement: 
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). DESCRtPHON 
OF THE PROPOSAL 
I. DESCRIPTION OF THE PROPOSAL 
A. Introduction 
Prior to the 1970's, the inhabitants of Las Vegas and the 
immediate area depended primarily on the aquifer underlying the Las 
Vegas Valley to supply their needs for water. The population of the 
Las Vegas area began to increase dramatically during the 1950's. More 
and more water was pumped to supply this expanding population; since 
1945 the ground-water withdrawals have exceeded the estimated annual 
recharge estimates. This continuing overdraft of ground water resulted 
in a general lowering of the ground-water levels with consequent surface 
settlement in some areas. 
The need for an additional water supply was recognized as 
early as 1948 when the Las Vegas Valley Water District was created under 
Nevada State Statutes. The District was charged with the responsibility 
to supply water to the major portion of the Las Vegas metropolitan area 
as well as a supplemental water supply. 
On October 10, 1960, the Governor of Nevada and a congres-
sional delegation agreed on the need for an investigation by the Bureau 
of Reclamation of an enlarged municipal and industrial water proposal 
with facilities to deliver Lake Mead water to both Eldorado Valley and 
Las Vegas Valley areas. As a result of this request, the Bureau of 
Reclamation, in cooperation with the State Division of Colorado River 
Resources (formerly the Colorado River Commission of Nevada) acting on 
behalf of the State, designed and developed the Southern Nevada Water 
System. The planning of the Southern Nevada Water Project called for 
project features to be constructed in stages. This allowed the project 
development to be flexible enough to provide for changes in growth 
trends or shifts of population within the project area. 
Even though construction of the first stage was initiated in 
1968 and near completion prior to the enactment of the National Environ-
mental Policy Act of 1969, a description of the first stage and a general 
discussion of its impacts is included in this statement. However, the 
principal purpose of this statement is to describe the impacts of the 
second stage of the Southern Nevada Water Project. 
1. First Stage 
The first stage of the Southern Nevada Water Project 
consists of intake facilities from Lake Mead, eight pumping plants, a 
main aqueduct about 4 miles long, a 4-mile-long tunnel, and about 
30 miles of underground pipelines and laterals. Descriptions of the 
individual features are discussed below. Locations are shown in Photo 
No. P952-300-8315. 
Saddle Island Intake Facilities tap Lake Mead below water 
level on the east side of Saddle Island, extend through the island to 
the west via a 13-foot-diameter tunnel, and terminate in a pump chamber 
below Pumping Plant No. 1 The tunnel is unlined and about 1,400 feet 
long. The pumping gallery and pump vertical shafts were designed for 
future pump additions to meet the requirements of the second stage. 
Pumping Plant No. 1, on the west side of Saddle Island, 
includes 10 pumping units having a combined capacity of about 300 cubic 
feet per second (ft3/s) at a maximum head of 223 feet. The plant was 
designed so that additional second stage units could be added within the 
same structure. Outflow from the plant is through a 120-inch-diameter, 
3,200-foot-long pipeline to the Alfred Merritt Smith Water Treatment 
Facility constructed by the State Division of Colorado River Resources 
near the west end of the Saddle Island Causeway. 
Pumping Plant No. 1-A, adjacent to the water treatment 
plant is essentially two pumping installations housed in one structure. 
One installation pumps water from the treatment plant through the Main 
Aqueduct to Pumping Plant No. 2A and the other pumps through the Boulder 
City Lateral to Pumping Plant No. 4. The Main Aqueduct portion has six 
pumping units and one standby unit. The six units have a combined 
capacity of 300 (ft3/s) and a maximum head of 355 feet. The Boulder City 
Lateral portion has two pumping units and one standby unit. The two 
units have a combined capacity of 15 ft3/s and a maximum head of 455 feet. 
The Boulder City Lateral portion was sized to accommodate development in 
Eldorado Valley. 
Pumping Plant No. 2-A is on the Main Aqueduct about 
1.5 miles west of Pumping Plant No. 1-A. The plant lifts water to the 
tunnel inlet portal and has seven pumping units (including one standby 
pump and motor) designed for a capacity of 300 ft3/s and a total head of 
355 feet. 
Pumping Plant No. 3 is on the Henderson Lateral, approx-
imately 2 miles south of the Henderson Bifurcation. It houses four 
pumping units (including one standby unit) having a combined capacity of 
28 ft3/s and a total head of 230 feet. The pumps lift water from 
Pumping Plant No. 3 to a receiving tank in the City of Henderson. 
Pumping Plant No. 4 is constructed on the Boulder City 
Lateral approximately 3.5 miles south of Pumping Plant No. 1-A and has 
two pumping units and one standby unit. The combined capacity of the 
two pumping units is 15 ft3/s and total head is 455 feet. The water 
goes from a forebay tank at Pumping Plant No. 4 to a forebay tank at 
Pumping Plant No. 5. 
Pumping Plant No. 5 is on the Boulder City Lateral 
approximately 1.5 miles south of Pumping Plant No. 4. The plant has two 
pumping units and one standby unit. The capacity of the two pumping 
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units is 15 ft3/s and total head is 455 feet. The plant pumps from a 
forebay tank at the plant to a regulating tank in Boulder City. 
Pumping Plant No. 6, about 3.5 miles north of the Whitney 
Bifurcation on the North Las Vegas Lateral, pumps from a forebay tank at 
the plant to a regulating tank. Water then flows by gravity to a tank 
built by the Las Vegas Valley Water District, to a 3-million gallon tank 
owned by the City of North Las Vegas, and to North Las Vegas and Nell is 
Air Force Base. The plant has three pumping units and one standby unit 
and has a capacity of 90 ft3/s and a total head of 182 feet. 
Pumping Plant No. 7 is in Boulder City and pumps from the 
regulating tank to a 10-million-gal Ion reservoir constructed by 
Boulder City. The plant has three pumping units and one standby unit and 
has a capacity of 15 ft3/s and a total head of 78 feet. 
The Main Aqueduct is comprised of 3,165 feet of 120-inch-
diameter pipe (built to accommodate 638 ft3/s to allow for future 
expansion) from Pumping Plant No. 1 to the water treatment plant and 
12,515 feet of 96-inch pipe extending from Pumping Plant No 1-A to 
Pumping Plant No. 2-A and from Pumping Plant No. 2-A to the inlet 
portal of the River Mountains Tunnel. The ultimate capacity of the 
96-inch pipeline is 300 ft3/s; however, first stage deliveries are 
scheduled to be 289 ft3/s. 
The River Mountains Tunnel is about 4 miles long, ex-
cavated through the River Mountains which lie between Las Vegas Valley 
and Lake Mead. The tunnel is 10 feet 1-1/2 inches in diameter, is 
concrete lined, and was built with an ultimate capacity of 608 ft3/s to 
accommodate second stage expansion. 
Boulder City Lateral begins at Pumping Plant No. 1-A. It 
has a capacity of 30 ft-Vs and a total length of 39,500 feet of 36-and 
27-inch-diameter pipe. 
Las Vegas Valley Lateral begins at the outlet portal of 
the River Mountains Tunnel and extends to the Henderson Bifurcation, a 
distance of 5,120 feet with a diameter of 96 inches and a capacity of 
289 ft3/s. From there it extends 31,765 feet to the Whitney Bifurcation 
and has a diameter of 90 inches and a capacity of 261 ft3/s. 
North Las Vegas Lateral begins at the Whitney Bifurcation 
and terminates near Nellis Air Force Base. The lateral comprises 
9,510 feet of 72-inch-diameter pipe, capacity of 101 ft3/s; 16,230 feet 
of 66-inch-diameter pipe, capacity of 86 ft3/s; 7,435 feet of 48-inch-
diameter pipe, capacity of 56 ft3/s; and 19,800 feet of 24- and 27-inch-
diameter pipe, capacity of 16 ft3/s at its terminal. 
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Whitney Lateral begins at the Whitney Bifurcation and 
terminates at a reservoir built by the Las Vegas Valley Water District. 
The lateral includes 8,580 feet of 66-inch-diameter continuous steel 
pipe and 8,705 feet of 66-inch-diameter jointed steel pipe. Its capac-
ity is 160 ft3/s. 
Henderson Lateral begins at the Henderson Bifurcation and 
terminates at a tank built by the City of Henderson. It is a gravity-
flow lateral from its beginning to Pumping Plant No. 3. The pumping 
plant lifts the water the remaining distance to the terminal tank. The 
pipe with a length of 23,925 feet and a 36-inch-diameter has a capacity 
of 28 ft3/s. 
Sahara Lateral begins at the Sahara Bifurcation and 
extends to the Sahara Flow Control Station. The lateral is constructed 
of 24-inch-diameter pipe and has a total length of 1,785 feet. 
The Alfred Merritt Smith Water Treatment Facility as 
constructed by the State of Nevada is an integral part of the Southern 
Nevada Water Project. The water.treatment facility receives the raw 
Colorado River water through intake facilities located in Lake Mead. 
The existing water treatment process consists of chlori-
nation, coagulation, and filtration. Taste and odor control are main-
tained by the addition of activated carbon when necessary. Acidity is 
controlled by the addition of sodium silicate. Neither sedimentation 
nor flocculation was initially considered necessary prior to filtration 
during the original design. 
Water for backwashing the filters is provided directly 
from the forebay of Pumping Plant No. 1-A. Design backwash volume is 
2 percent of the total water passing through the plant. Used wash 
water, high in suspended solids, is recycled after it has been coag-
ulated, neutralized with caustic soda, and clarified. Sludge from the 
clarifying tank is pumped to five drying beds located on the western 
side of the treatment facility. There are no return flows from the 
treatment facility to Lake Mead or the Colorado River. 
The filter media are anthracite coal, sand, and gravel. 
Ten filters and twenty filter halves were provided. Each filter half 
has 1,400 square feet of area with a maximum flow capacity of 10 Mgal/d 
at 5 gal/min per ft2. 
The average production for 1974 at the Alfred Merritt 
Smith Water Treatment Facility was 52 Mgal/d with a peak flow of 
175 Mgal/d in July 1975. The present capacity in the facility is 
equivalent to 200 Mgal/d including allowance for peak flow demands. 
The fixed intake level of the project requires that the 
treatment of water vary throughout the year because of stratification of 
water in Lake Mead. This stratification results in various amounts of 
dissolved oxygen, temperature, and algae in the intake water. 
After treatment the water is returned to the water trans-
mission system for delivery. 
The first stage, in tandem with the first stage of the 
Alfred Merritt Smith Mater Treatment Facility, collectively called the 
Southern Nevada Mater System, can deliver up to 132,200 acre-feet of 
water annually to the Las Vegas Valley Mater District and cities of 
North Las Vegas, Henderson, Boulder City, and Nellis Air Force Base. 
Construction was begun in 1968, and the first water delivery was made on 
June 16, 1971. 
During the planning of the Southern Nevada Mater Project, 
it was decided to construct the project in stages to provide flexibility 
in the timing of future installations, and to allow for deviations from 
the projected future growth rates of population and industry. This 
would also allow future additions to be altered or eliminated and new 
features incorporated as needed to meet changes in trends of growth or 
shift in area of use. This plan has subsequently proved to be invalu-
able since it was impossible to foresee the dramatic 115 percent popu-
lation increase between 1960 and 1970 and the recent shift in use to 
west Las Vegas. Projections of future water demands made during the 
planning phase of the first stage are presented in the following tabula-
tions. For comparative purposes projected water needs based on current 
population projections are also shown in the tabulation. 
PROJECTED TOTAL ANNUAL MATER REQUIREMENTS 1/ 
Projected Mater Needs 
1,000 Acre-Feet 
Year 1965 Estimate Present Estimate 
1970 118 
1980 166 178 
1990 207 246 
2000 247 308 
2010 293 369 
2020 366 430 
1/ This table is based on the medium population growth projections. 
5 
2. Second Stage 
The second stage of the Southern Nevada Mater Project 
will utilize those features of the first stage which were initially 
constructed to accommodate the second stage capacity. These include the 
Saddle Island Intake Facility, Pumping Plants Nos. 1, 1-A, 4 and 5, 
Forebay No. 2 and the River Mountains Tunnel with its regulating tanks. 
To accommodate the second stage the State of Nevada will 
double the peak capacity of the Alfred Merritt Smith Mater Treatment 
Facility to 400 Mgal/d. This will be accomplished by doubling the 
number of filters and other critical components and by modifying and 
enlarging the sludge beds. Additionally, pretreatment facilities 
including an aeration channel, mixing chamber, and flocculation basin 
are proposed to provide additional flexibility in operations and en-
hanced optimization of chemical usage. 
Three new pumping plants, 1-B, 2-B, and 7-B, will be con-
structed adjacent to existing plants and two other new pumping plants, 
Hacienda and Twin Lakes, will be constructed. 
A 2.5-mile-long second barrel to the main aqueduct will 
be installed alongside the first stage, and approximately 30 miles of 
new aqueducts and pipelines will be added to deliver the second stage 
water to the western portion of the Valley. 
B. Purpose 
1. General 
Overdraft of the ground-water system and the continued 
increasing water demands of the area provided the reason to initiate, in 
1960, planning of the Southern Nevada Mater Project. 
The purpose of the system was to relieve the critical 
water supply situation by providing a firm additional supply of water to 
serve a rapid population and industrial growth and to provide the 
potential for more efficient development of the natural resources of the 
Southern Nevada area. Developing a surface water alternative to the 
continued mining of ground water will conserve the dwindling ground-
water resource. Keeping the ground-water pumping to an annual quantity 
at or near the recharge rate will have the further advantage of reducing 
the amount of land subsidence. 
It was thought that with existing water supply systems 
(primarily ground water in Las Vegas Valley with some pumping from 
Lake Mead by Boulder City and the Basic Management Industries in Henderson), 
the first stage of the Southern Nevada Mater Project would be able to 
meet water needs until 1990. However, the rapid rate of growth in the 
area, along with the reduction in ground-water pumping, has placed an 
unanticipated load on the system during the first four years of oper-
ation. As a result, recent water demand projections indicate the 
capacity of the first stage will be utilized or exceeded in the early 
1980's. 
The purpose of the second stage of the Southern Nevada 
Water Project will be to provide additional conveyance, pumping, and 
treatment facilities capable of delivering an additional 166,800 acre-
feet of Colorado River water annually. Therefore, when the first stage 
delivery capacity of 132,200 acre-feet annually is added to the second 
stage capacity of 166,800 acre-feet annually, the Southern Nevada Water 
Project as a whole will have a delivery capacity of 299,000 acre-feet 
annually. The second stage will also increase the reliability and 
capability of the entire system to meet the water needs of the area. 
2. Water Rights and Compacts 
a. Right to Use Colorado River Water 
The Colorado River Compact was signed at Santa Fe, 
New Mexico, on November 24, 1922. One of the major purposes of the 
Compact was to provide for the equitable division and apportionment of 
the waters of the Colorado River system. The Compact made a division 
and apportionment of use of the waters of the Colorado River system only 
between the Upper Colorado River Basin and the Lower Colorado River 
Basin. 
An apportionment of the waters of the Lower Colorado 
River Basin was made by the U.S. Supreme Court in its 1964 decree in 
Arizona v. California (373 U.S. 546,565). Out of the first 7.5 million 
acre-feet per year of mainstream water available to satisfy consumptive 
uses in Nevada, Arizona, and California, Arizona is apportioned 
2.8 million acre-feet per year; California, 4.4 million acre-feet per 
year; and Nevada, 300,000 acre-feet per year. Any surplus water that 
may be available from the mainstream is apportioned with 50 percent to 
California, 46 percent to Arizona, and 4 percent to Nevada. Under the 
Mexican Water Treaty of 1944, Mexico is allotted 1,500,000 acre-feet of 
water each year from the Colorado River. The United States has executed 
a contract with the State of Nevada to provide for the consumptive use 
of 300,000 acre-feet of water per year from the mainstream of the 
Colorado River, subject to its availability under the provisions of the 
various documents comprising the "Law of the River." 
b. Ground-water Rights 
Ground-water laws and policies of the State of 
Nevada will have an important effect upon the Southern Nevada Water 
Project. The volumes and patterns of ground-water use by one distribu-
ting agency may affect the delivery requirements of other agencies. 
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The ground-water law of 1939, as amended by sub-
sequent acts, together with general water law of 1913, provides the 
State Engineer with broad powers to establish and enforce conservation 
measures in artesian basins. The current policies concerning rights and 
permits to use ground water in the Las Vegas artesian basin are re-
flected in the restrictions imposed upon recent filings. Generally, 
permits to appropriate water from the Las Vegas artesian basin issued 
since 1954 are classified as temporary and are stipulated to be termi-
nated when alternative supplies become available. 
c. Return Flow Credits 
Article II of the Supreme Court Decree in Arizona v. 
California specifies how the consumptive use of mainstream 
Colorado River water supplies are to be apportioned. Article I defines 
consumptive use as diversion from the stream less such return flow 
thereto as is available for consumptive use in the United States or in 
satisfaction of the Mexican Water Treaty obligation. Article V requires 
the United States to prepare records of diversions from the mainstream, 
return flows, and consumptive use of water. Currently, water for munic-
ipal use is taken from Lake Mead, delivered to the Las Vegas area, 
collected in the sewer systems, treated and returned to the river through 
Las Vegas Wash. There is also return flow resulting from applied 
Colorado River water percolating through the underground and surfacing ( 
in Las Vegas Wash. Only estimates of return flow credits to the State * 
of Nevada are being made at this time. The determination of these 
return flows is complicated by the commingling of Colorado River water 
with water pumped from the ground-water basin and also with natural 
ground-water accretions in the wash. 
The water in the Las Vegas Wash comes from five 
sources. They are sewage discharges derived from pumped ground water, 
sewage discharges from Colorado River water, surface runoff water, and 
ground-water accretions to the wash from both ground water and Colorado 
River water applications or direct outflow of ground-water sources. 
More detail of the contribution of the Las Vegas Wash return flows to 
the salinity level of the Colorado River is included in the EIS on the 
Colorado River Water Quality Improvement Program, DES 76-9 and, in 
Chapter III, Section E, Part 3 "Colorado River" of this report. 
The total amount of sewage treated by both the city 
and county treatment plants is readily measurable but is a mixture of 
both ground water and Colorado River water. 
The accretions into the wash are estimated by taking 
the difference between the annual flow at the U.S.G.S. gaging station 
near Boulder City on North Shore Road, and the U.S.G.S. gage near 
Henderson. These measured accretions are net accretions since some 
water has been consumptively used by the vegetation along this reach of 
( 
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the wash. The net accretions to the wash are a function of the water 
used in the area, and consequently are composed partly of Colorado River 
water. This fact has been recognized by the U.S. Bureau of Reclamation 
in its studies of the Las Vegas Mash.l/ 
Rain induced surface runoff in the wash varies from 
year to year and is difficult to calculate due to the lack of long-term 
flow and comprehensive areawide precipitation data. Preliminary esti-
mates made by the Division of Colorado River Resources (DCRR) indicate 
surface runoff to be in the order of 500 to 1,000 acre-feet per year. 
Due to the difficulty in calculating the surface runoff each year, the 
annual runoff will be estimated by the USBR and concurred with by the 
DCRR. 
Municipal and industrial water for the area comes 
from three sources. They are ground-water pumping, Colorado River water 
delivered through the Southern Nevada Mater system (excluding that 
portion of the Southern Nevada Mater System deliveries to Boulder City), 
and Colorado River water delivered to the area by Basic Management, 
Inc., under contract dated March 30, 1942, as modified by contract dated 
September 18, 1969, with the Bureau of Reclamation. 
The Nevada State Engineer, Division of Mater Resources, 
keeps records of the amount of ground water used in the area. The water 
pumped by the larger water users is measured but the water used in small 
domestic wells is estimated. 
So while the data are available, the ground-water 
pumping data may not be of the same level of accuracy as the data for 
the Colorado River diversions and applications. 
Diversions by both the Southern Nevada Mater System 
and Basic Management, Inc., are measured and the records are accurate 
and reliable. 
The Nevada Power Company is in the process of 
applying for the rights to 53,500 acre-feet of sewage effluent a year 
for irrigation and power purposes. By 1990 it is assumed that the 
Nevada Power Company rights will be used in their entirety. 
Consumptive use of Las Vegas Mash water by phre-
atophytes has been estimated at 9,200 acre-feet. It is assumed that two-
thirds of the consumptive use occurs above the Henderson gage. 
Because of the commingling of water from ground-
water sources with Colorado River water it is difficult, if not im-
possible, to precisely determine the amount of Colorado River water 
returning to the river, thus necessitating establishing a method for 
calculating the return flows. It is proposed that if demands against 
1/ U.S. Department of the Interior, Bureau of Reclamation, Colorado 
River Mater Quality Improvement Program, Las Vegas Mash Unit, Jan. 1974 
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the water in the wash exceed the amount of water from ground-water 
sources in the wash, then those remaining claims against the water in 
the wash are satisfied, first, from ground water in the wash, and then 
from Colorado River water in the wash, so that when all rights on the 
wash are developed any water reaching the river is Colorado River water 
and surface flows, and are return flows credited as specified by the 
Supreme Court Decree. This proposal by the State of Nevada is presently 
being studied by the Bureau of Reclamation and the states of Arizona, 
California, and Nevada, but no agreement thereon has been reached. A 
different method of crediting return flows was used by the Bureau of 
Reclamation for the 1975 calendar year report on compilation of records 
in accordance with Article V of the Decree in Arizona v. California. 
A summary of the proposed procedure for calculating 
return flows and some examples of the proposed method are listed in 
Appendix C. 
d. Right to Use Effluent 
Nevada Revised Statute 533.40 specified that effluent 
or wastewater was considered the property of the State only after it 
leaves the final discharge point. An attorney general's opinion for the 
State of Nevada, 1973, further specified that cities and counties have 
the right to use, contract for sale, or distribute effluent prior to its 
final discharge. Several contracts have already been entered into and 
have received the endorsement of the State Engineer, who has legal 
authority for water rights in the State. It appears that the policies 
of cities, counties, and the State concerning the use of sewage effluent 
could have a significant effect on the right of the State to divert 
Colorado River water. The effect would result from the potential return 
flow credit, which is primarily sewage effluent. 
3. Establishment of an Operating Agency 
The State of Nevada has designated the Division of 
Colorado River Resources, formerly the Colorado River Commission, as the 
State agency to sponsor and contract with the United States for re-
payment of project costs. The original act NRS 538.05, 1935, which set 
up and defined the duties of the Commission was amended during the 1963 
regular session of the Nevada State Legislature. Chapter 268 of 1967 
Statutes of Nevada gave the Commission power and authority to contract 
with the U.S. Government for the operation, maintenance, and repayment 
of the first stage of the Southern Nevada Water Project. The Commission 
also designed and built the Alfred Merritt Smith Water Treatment Facility 
and is now amortizing the State General Obligation Bonds sold to con-
struct that facility. The legislature of the State of Nevada, by enact-
ment of Chapter 664, State of Nevada, 1971, directed that the Las Vegas 
Valley Water District by contract between DCRR and LVVWD assume super-
vision, operation, and maintenance of all existing and future Southern 
Nevada Water Project facilities and water treatment plants. Additionally, 
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in 1975, Chapter 644, State of Nevada, the legislature stated that "it 
is the intent of the legislature that upon completion of the project 
works authorized under P.L. 89-292 as evidenced by notice of the Secretary 
of the Interior but no later than July 1, 1982, the administration of 
the SNWP facilities and water treatment plant be carried out by the 
LVVWD as an agent of the State." 
4. Total Cost 
The total construction cost of the first stage of the 
Southern Nevada Water System was about $60 million including approxi-
mately $50 million for the federally funded Southern Nevada Water 
Project and $9.4 million for the State constructed Alfred Merritt Smith 
Water Treatment Facility. Funding for the treatment plant was provided 
through the sale of State General Obligation Bonds and a grant from the 
U.S. Department of Housing and Urban Development. 
The project was authorized to be built in stages with a 
total authorized amount of $81 million (excluding the treatment plant) 
and an allowance for normal escalation. Since the first stage costs 
were about $50 million, if the second stage had been built at the same 
time, it would probably have cost the remaining $31 million. However, 
it was not foreseen at that time exactly where the second stage was 
needed or what capacity was desirable and it would not have been wise to 
build an unused second stage system and require first stage water users 
to pay higher costs for capital expenditures and interest on an unused 
second stage system. The remaining $31 million (1965 prices) now has an 
escalated value of about $89 million which is the proposed Federal 
expenditure for the second stage. 
Since the estimated cost of the second stage of the 
project (excluding the treatment plant) is approximately $110 million 
(April 1976 prices), the State of Nevada will cause financing of the 
difference of $21 million over and above the April 1, 1976 $39 million 
appropriation ceiling. In order to continue on a timely basis the DCRR 
is pursuing legislative action to obtain the authority for funding the 
difference in the authorized cost and the authorized funding. 
Costs for constructing and financing the State's proposed 
second-stage expansion of the water treatment facility are estimated to 
be approximately $28.5 million. The second stage expansion of the water 
treatment facility is separate from the second stage of the Southern 
Nevada Water Project. Funding for the treatment plant and the State's 
share of the Southern Nevada Water Project will be provided by the sale 
of State General Obligation Bonds. 
C. History and Authorization 
Under authority contained in Section 15 of the Boulder Canyon 
Project Act (45 Stat. 1057), reconnaissance field inspections were made 
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by the Bureau of Reclamation in 1932 and 1944 of areas in Clark County, 
Nevada, that were considered to be irrigable with water from the 
Colorado River. 
A report on "Preliminary Investigations, Las Vegas Pumping 
Project, Nevada," March 1955, by the Bureau of Reclamation, presented 
information regarding the water resources and further requirements for 
the Las Vegas Valley area. The report concluded that on the basis of 
1955 conditions a transmission and pumping system to convey Colorado River 
water might not be required until about 1975, and that further investi-
gations leading to a feasibility report should be deferred until the 
project was more immediately needed. 
In 1957, the Bureau of Reclamation completed an investigation 
and report on a plan to deliver Lake Mead water to the Eldorado Valley. 
The area appeared favorable as a site for industrial, municipal, and 
domestic use. 
A feasibility study was initiated in 1962 pursuant to a re-
quest by a local, county, and State delegation. The feasibility report, 
entitled "Report on Southern Nevada Mater Supply Project, Nevada," dated 
August 1963, and the "Supplement to Report on Southern Nevada Mater 
Supply Project, Nevada" dated April 1965, recommended authorization of 
construction of the project. The report and supplement were printed as 
House Document No. 177, 89th Congress, 1st Session. The Southern 
Nevada Mater Project was authorized by the Acts of October 22, 1965, and 
July 19, 1966 (Public Laws 89-292 and 89-510). A study of alternative 
plans was done in June 1966 by the Bureau and financed by the DCRR. 
Advance planning funds were made available in January 1967. Construction 
was begun in 1968. The first stage of the Southern Nevada Mater Project 
was planned and constructed prior to the passage of NEPA and, therefore, 
an environmental impact statement was not prepared. Studies indicated 
that it would be desirable to develop the project in stages to provide 
for changes in trends of growth or shifts in area or location of use. 
The first stage was completed in 1971. Further stages and subsequent 
completion of the authorized project were to be deferred until actual 
need was justified. Such a need was noted in a letter from the Colorado 
River Commission of Nevada to the Commissioner of the Bureau of Reclama-
tion on March 19, 1974, in which it was made apparent that due to the 
dramatic growth of the Las Vegas area, the capability of the first stage 
would be exceeded in about 1980. Subsequent coordination meetings 
confirmed this need and outlined a schedule for preconstruction plan-
ning. Funds for planning the completion of the project were provided 
during 1975 through congressional action. 
D. Description of the Project - Second Stage 
Construction of the second stage will provide an additional 
delivery capability of 166,800 acre-feet a year of Colorado River water. 
Delivery capacity will be a little more than doubled from the present 
12 
132,200 acre-feet to 299,000 acre-feet a year. Peak delivery capacity 
will be doubled from the present 200 Mgal/d to 400 Mgal/d. This will be 
accomplished through the addition of 5 new pumping plants, modifications 
to 4 existing pumping plants, a 2.5-mile-long second barrel to the main 
aqueduct installed alongside the first stage, approximately 30 miles of 
new aqueducts and pipelines, and a major expansion of the State's exist-
ing Alfred Merritt Smith Water Treatment Facility. Since the Saddle 
Island Intake Facilities and the 4 mile tunnel through the River Mountains 
were sized during construction of the first stage to accommodate flows 
of the second stage, there will not be a need for new tunnel works. 
Descriptions of the individual features are discussed below. Locations 
are shown on Map No. 952-300-203. 
1. Pumping Plants and Forebays 
a. Pumping Plant No. 1 
In Pumping Plant No. 1, there will be added for the 
second stage ten 1,000-horsepower motors with vertical turbine pumps of 
31 ft3/s capacity. The power required for Pumping Plant No. 1, second 
stage, will be 7500 kilowatts or 10,000 horsepower. They will be in-
stalled in the existing shafts that were provided during the first stage 
construction. Additional control equipment will be added to update the 
existing system and provide for the expansion. All modifications will 
be accommodated within the existing pumping plant structure. 
b. Pumping Plant No. 1-A 
Pumping Plant No. 1-A will have two 7.55 ft3/s 
pumps and 600-horsepower motors and related control equipment added to 
the Boulder City Lateral manifold, which discharges into the existing 
Boulder City Lateral. The second stage addition will require 900 kilo-
watts, or 1200 horsepower. The Boulder City Lateral was initially sized 
to accommodate 15 ft-3/s for Boulder City and 15 ft3/s for water needs of 
a proposed industrial area in Eldorado Valley. Since the area was not 
developed as proposed, that portion of the capacity of the lateral will 
be available to accommodate second stage flows to Boulder City. If 
industrial development does occur in Eldorado Valley an alternative 
means of providing water will be necessary. 
c. Pumping Plant No. 1-B 
Pumping Plant No. 1-B will be a new plant located 
adjacent to Pumping Plant 1-A. It will pump from the treatment plant 
clearwell through an existing outlet to Pumping Plant No. 2 forebay 
tank. The plant is planned to have six pumping units on line with a 
capacity of 308 ft3/s and a total pumping head of 355 feet. An extra 
pumping unit will be installed as a standby unit in case of a failure of 
one of the pumps or motors. The power required for Pumping Plant 1-B 
will be approximately 13,500 kilowatts, or 18,000 horsepower. A computer 
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controlled automatic control system is contemplated for the pumping 
plants to be tied to a control system in the control room of the treat-
ment facility. The physical dimensions for Pumping Plant No. 1-B are 
approximately 175 feet by 53 feet, or 9,625 square feet. This area was 
previously reserved under first stage right-of-way. The architectural 
design will feature a low profile and unified design concept to blend 
with existing structures. The forebay at Pumping Plant No. 1-A will be 
expanded from 5 million gallons to 12 million gallons to accommodate the 
water supply for both pumping plants. 
d. Pumping Plant No. 2-B 
Pumping Plant No. 2-B will be a new plant located 
adjacent to Pumping Plant No. 2-A inside Pumping Plant No. 2-A site 
perimeter. The plant will lift water from an existing forebay to the 
existing regulating tank at River Mountains Tunnel Inlet. The plant is 
planned to have six pumping units on line with a capacity of 308 ft3/s 
and a total head of 355 feet. An extra pumping unit will be installed 
as a standby unit in case of a failure of one of the pumps or motors. 
The power required for Pumping Plant No. 2-B will be approximately 
13,500 kilowatts, or 18,000 horsepower. An automatic control system 
will be included. The physical dimensions for Pumping Plant No. 2-B are 
approximately 175 feet by 55 feet, or 9,625 square feet. This area was 
previously reserved under first stage right-of-way. The architectural 
design will feature a low profile similar to Pumping Plant No. 2-A. See 
Photo No. P952-300-01015. 
e. Pumping Plant No. 4 
Pumping Plant No. 4 will have two 7-1/2-ft^/s pumps 
with 600-horsepower electric motors added to the existing facility to 
boost second stage water through the existing Boulder City Lateral 
445 feet on up to Pumping Plant No. 5. The power for second stage will 
be 900 kilowatts, or 1200 horsepower. The existing plant has empty pads 
and manifold connections, which were built into it during first stage 
construction to accommodate the second stage pumps and motors. The 
control system will be updated and expanded. 
f. Pumping Plant No. 5 
Pumping Plant No. 5 will have two 7-l/2-ft3/s pumps 
with 600-horsepower electric motors added to boost the second stage 
water through the Boulder City Lateral 445 feet on up to Boulder City. 
Nine hundred kilowatts, or 1200 horsepower will be required for the 
second stage. The pumping plant, like Pumping Plant No. 4, has empty 
pads and manifold connections built during the first stage to accommodate 
the second stage. 
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Pumping Plant No. 2. View of proposed site for Second Stage aqueduct 
entering Forebay No. 2 and Pumping Plant No. 2-B site, along with Surge Tank 
No. 2B site at peak of hill in upper center of photo. Please note the watering 
pond to the left center of the picture that has been used by desert bighorn 
sheep. Photo No. P952-300-01015 
g. Pumping Plant No. 7-B 
Pumping Plant No. 7-B will be a new plant located on 
the Boulder City Lateral to the northwest of the city. Three pumps with 
capacities of 5 ft3/s each will pump water through a lift of about 
78 feet into the city's twin 5-mi11 ion-gallon reservoirs. An extra 
pumping unit will be installed as a standby in case one of the other 
pumps or motors fail. The power required for this plant will be 
165 kilowatts, or 225 horsepower. The plant will be situated adjacent 
to the existing Pumping Plant No. 7 and will be fed by Forebay No. 7 on 
the lateral. 
h. Foothill Forebay 
Foothill Forebay will be located in the northeast 
quarter of the northwest quarter of Section 3, Township 22 South, Range 
63 East. The forebay will be about 20 feet high and 25 feet in diameter. 
The design will feature a low profile and landscaped architecture to 
harmonize with the surrounding area. 
i. Hacienda Forebay and Pumping Plant 
Hacienda Forebay and Pumping Plant will be a new 
facility located in the northwest quarter of the northeast quarter of 
the southeast quarter of Section 30, Township 21 South, Range 62 East, 
MDM, at the intersection of Annie Oakley Drive and Hacienda Avenue. See 
Photo No. P952-300-01039. The pumps will lift water from its forebay to 
a regulating tank near the intersection of Tropicana Avenue and Valley 
View Boulevard. The plant is planned to have six pumping units of 
42 ft3/s each for a maximum capacity of 250 ft-3/s and a head of 
365 feet. An extra pumping unit will be installed as a standby unit. 
The power required for Hacienda Pumping Plant will be approximately 
13,500 kilowatts, or 18,000 horsepower. An automatic control system 
will be provided. The forebay will be 150 feet in diameter and 33 feet 
high with 18 feet above the ground. The site will be approximately 
5 acres. The architectural design will feature a low profile unified 
design concept and will be landscaped to blend with and be in harmony 
with the area. 
j. Oakey Forebay 
Oakey Forebay will be located in the southeast 
quarter of the southeast quarter of the northeast quarter of Section 6, 
Township 21 South, Range 61 East, MDM. The forebay will be approximately 
100 feet in diameter and 36 feet high. The architectural design will 
feature a low profile unified design concept and landscaping to blend 
with and be in harmony with the area. See Photo No. P952-300-01057. 
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k. Twin Lakes Pumping Plant 
Twin Lakes Pumping Plant will be located approxi-
mately in the southwest quarter, southeast quarter of Section 17, 
Township 20 South, Range 61 East, MDM, at the intersection of Smoke 
Ranch Road and Simmons Street. The pumps will lift the water to the 
existing Robinson and Carlton Square reservoirs in North Las Vegas. The 
new plant is planned to have three pumps on line with a total capacity 
of 10 ft3/s and a head of 98 feet to serve Robinson and three pumps with 
total capacity of 32 ft3/s and a head of 113 feet for Carlton Square. 
Standby units will be installed in case of a failure of one of the pumps 
or motors. The power required for Twin Lakes Pumping Plant will be 
approximately 700 kilowatts, or 930 horsepower. An automatic control 
system will be provided. The site will be approximately 5 acres. The 
architectural design will feature a low profile unified design concept 
and landscaping to blend with and be in harmony with the surrounding 
area. 
1. Valley View Regulating Tank 
Valley View Regulating Tank will be located near the 
intersection of Valley View and Tropicana Avenue. It will be a circular 
steel tank about 176 feet in diameter and about 25 feet high. The tank 
will receive flow from the Hacienda Pumping Plant. The flow ahead will 
be by gravity from the regulating tank to the forebays of the Oakey and 
Twin Lakes Pumping Plants. See Photo No. P952-300-01051. 
2. Alfred Merritt Smith Water Treatment Facility 
The proposed second stage expansion of the Alfred Merritt 
Smith Water Treatment Facility will double its capacity to 400 Mgal/d. 
This will be accomplished by doubling the number of filters and other 
critical components and by modifying and enlarging the sludge beds. 
Flocculation basins and an aeration basin are two new pretreatment 
features being added to enhance operations of the treatment process. 
Construction by the State of Nevada of the second stage 
of the Alfred Merritt Smith Water Treatment Facility is scheduled to 
begin in September 1977. It will require approximately 2-1/2 years to 
complete the expansion. 
The proposed expansion of the treatment plant may require 
approximately 7 acres of additional land adjacent to the existing site. 
However, some land now within the plant site will not be occupied and 
probably will be returned to the management of the National Park Service 
See Photo No. P952-300-01014. 
Construction costs for the proposed second stage ex-
pansion of the water treatment facility are expected to be $28.5 million 
Funding will be provided by sale of State General Obligation Bonds. The 
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Hacienda Pumping Plant. View of proposed Pittman Lateral traversing 
westward on Hacienda Avenue to Hacienda Pumping Plant and Forebay located on 
bench in southeast quadrant of intersection of Annie Oakley Drive and Hacienda 
Ave. Pittman Lateral proceeds on westerly along Hacienda Ave. Photo 
No. P952-300-01039 
Oakey Forebay. View of proposed Pittmen Lateral 84-inch 
diameter pipeline proceeding north on Valley View Blvd. to the turnout into 
Oakey Forebay. Hie Pittman Lateral ends at this turnout and Twin Lakes 
Lateral 54-inch diameter pipeline begins. The Oakey Pumping Plant and 
Lateral will be constructed by Las Vegas Valley Water District at a 
later date. Photo No. P952-300-01057 
Valley View. View of proposed Pittman Lateral 90-inch 
diameter pipeline alinement crossing Interstate 15 to Industrial Road, 
traversing northerly on Industrial Road, turning off to Fayle Reservoir 
and into Valley View Regulating Tank. Photo No. P952 -300-01051 
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Alfred Merritt Smith Mater Treatment Facility. View of State 
of Nevada Mater Treatment Facility. Photo shows existing sludge drying 
beds and backwash filtering ponds, etc. First Stage Pumping Plant 
No. 1-A is shown to the left center of the photo. The proposed Second 
Stage facility sites for Pumping Plant No. 1-B, Forebay-1 expansion, and 
the main aqueduct enroute to Pumping Plant No. 2-B are also shown as 
well as the access road from Pumping Plant 1-A to Pumping Plant 2. 
Photo No. P952-300-.0101A 
plant will be constructed under the direction of the State Division of 
Colorado River Resources and repaid to the bond holders from water 
revenues. 
In conjunction with the expansion of the treatment plant, 
a new sludge disposal site must be located. Interest now is turning to 
the Clark County disposal area. Sludge is basically the residue re-
maining after the water taken from Lake Mead is treated with chemicals 
and filtered. What was once suspended sediment in Lake Mead is filtered 
out by the treatment plant and remains behind as sludge. Although this 
sludge contains minute amounts of toxic metals and remnants of the 
chemicals used to treat the water, it is basically an inert and odorless 
product. The sludge after it has dried contracts into a powdery sub-
stance which can be easily covered over with earth. 
3. Main Aqueduct 
The Main Aqueduct will run from Pumping Plant No. 1-B to 
the River Mountains Tunnel Inlet Portal. The aqueduct will consist of 
two sections. The first section of the aqueduct from Pumping Plant 
No. 1-B to Pumping Plant No. 2-B is planned to be 7,955 feet of 96- and 
102-inch-diameter pipe with a design capacity of 308 ft^/s. The second 
section of the aqueduct, from Pumping Plant No. 2-B to the River Mountain 
Tunnel Inlet (Regulating Tank No. 2), is planned to be 96- and 102-inch-
diameter pipe 5,395 feet long with a design capacity of 308 ft^/s. The 
River Mountains Tunnel, as well as the Saddle Island Intake Tunnel and 
Pumping Chamber on Lake Mead, were initially constructed at full size 
and will not have to be enlarged to accommodate the design flows of the 
second stage. 
4. Pipelines 
a. Pittman Lateral 
The Pittman Lateral will begin at the outlet portal 
of the River Mountains Tunnel. From the tunnel portal to the Foothill 
turnout, it is planned to be 102-inch-diameter pipe 1,655 feet in length 
with a design capacity of 319 ft^/s. From the Foothill turnout to the 
North Lateral turnout, it is planned to be a 102-inch-diameter pipe 
5,356 feet in length with a design capacity of 307 ft3/s. From the 
North Lateral turnout to the Mesa Lateral Bifurcation it is planned to 
be a 102-inch-diameter pipe 27,752 feet in length with a design capacity 
of 296 ft3/s. From the Mesa Lateral Bifurcation and to the Valley View 
Regulating Tank it is planned to be 90-inch-diamter pipe 47,625 feet in 
length with a capacity of 250 ft3/s. There will be a turnout of 120 ft^/s 
into the existing Fayle Reservoir. From the Valley View Regulating Tank 
to the Oakey Forebay, which is the end of the Pittman Lateral, it is 
planned to be a 84-inch-diameter pipe 19,517 feet in length with a 
design capacity of 232 ft3/s. The Oakey turnout will divert 150 ft3/s 
into the Oakey Forebay. See Photo No. P952-300-01048. 
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b. Foothill Lateral 
Foothill Lateral will begin at the Foothill turnout 
on the Pittman Lateral. From the turnout to the Foothill Forebay, where 
the lateral ends, it is planned to be a 21-inch-diameter pipe 1,050 feet 
in length with a design capacity of 12 ft3/s. See Photo No. P952-300-
01019. 
c. North Lateral 
The North Lateral will begin at the North Lateral 
turnout on the Pittman Lateral. From the turnout to a reservoir to be 
built by the City of Henderson, the Lateral is planned to be a 16-inch 
and 14-inch-diameter concrete pipe 3,087 feet in length with a design 
capacity of 11 ft3/s. See Photo No. P952-300-01024. 
d. Mesa Lateral 
Mesa Lateral will begin at the Mesa Lateral Bifurca-
tion on the Pittman Lateral. See Photo No. P952-300-01029. From the 
Bifurcation Station to a receiving tank to be built by the City of 
Henderson, the Lateral is planned to be a 42-inch-diameter pipe 11,152 
feet in length with a design capacity of 46 ft3/s. 
e. Charleston Heights Lateral 
Charleston Heights Lateral will begin at the 
Charleston Heights Bifurcation Station on the Twin Lakes Lateral. From 
the Bifurcation Station to the Las Vegas Valley Water District's exist-
ing Charleston Heights Reservoir, which is the end point for the Lateral, 
it is planned to be a 42-inch-diameter pipe 250 feet in length with a 
design capacity of 40 ft3/s. 
f. Twin Lakes Lateral 
The Twin Lakes Lateral will begin where Pittman 
Lateral ends at Oakey Forebay. From Oakey Forebay to Charleston Heights 
Lateral and Bifurcation, the Lateral is planned to be a 54-inch-diameter 
concrete pipe 6,500 feet in length with a design capacity of 82 ft3/s. 
From Charleston Heights Bifurcation to Twin Lakes Pumping Plant and 
Forebay, it is planned to be a 36-inch-diameter concrete pipe 15,904 feet 
in length with a design capacity of 42 ft3/s. From Twin Lakes Pumping 
Plant to the existing Carlton Square Reservoir, which is the end of Twin 
Lakes Lateral, it is planned to be a 42-inch-diameter pipe 7,346 feet in 
length with a design capacity of 32 ft3/s. 
g. Robinson Lateral 
Robinson Lateral will begin at Twin Lakes Pumping 
Plant and Forebay. From the Pumping Plant to an existing water tank 
McCarran international Airport. View of Pittman Lateral 90-inch 
diameter proposed alinement traversing Palo Verde Dr., and entrance 
into McCarran International Airport area, and exiting on Reno Avenue in 
upper left of picture. Photo No. P952-300-01048 
* 
Foothills Lateral and Forebay, View showing first stage 
Las Vegas Valley Lateral 96-inch diameter alinement adjacent to second 
stage proposed Pittman Lateral 102-inch diameter alinement, with Foothil 
Lateral alinement and Foothills Forebay site. Photo No. P952-300-01019 
North and Pittman Lateral. View of Las Vegas Valley Lateral 
96-inch diameter first stage alinement adjacent to proposed second 
stage Pittman Lateral 102-inch diameter alinement. Photograph also 
shows second stage North Lateral turnout and alinement as well as 
Pittman Lateral crossover and alinement through Basic Management, Inc. 
ion pond area. Photo P952-300-01024 
Pittman Lateral. View of proposed Pittman Lateral crossing 
Boutder Highway and progressing past Mesa Bifurcation, and paralleling 
Nevada Power Company, 69-kV transmission line. Please note Mesa Lateral 
alinement. Photo No. P952-300-01029 
owned and operated by the City of North Las Vegas which is the end point 
for the Lateral, it is planned to be a 24-inch-diameter pipe 6,500 feet 
in length with a design capacity of 10 ft3/s. See Photo No. P952-300-
01067. 
h. Boulder City Lateral B 
Beginning at Pumping Plant No. 7-B, the Boulder City 
Lateral B will extend for a total length of 1,895 feet to the city's 
twin 5-million-gallon reservoirs. The pipe, which will have a diameter 
of 27 inches and a capacity of 15 ft3/s, will be parallel to the exist-
ing Boulder City line. Surge Tank 7-B will be constructed on Lateral B 
near the first stage Surge Tank 7. 
The Hemenway turnout will be located on the existing 
Boulder City Lateral about 2,000 feet before the Lateral reaches Pumping 
Plant No. 7-B. The capacity of the turnout will be 15 ft3/s. A blowoff 
valve will be installed at the location. 
E. Construction Schedule 
Construction of the Main Aqueduct, Pumping Plants Nos. 1, 1-B, 
and 2-B is scheduled to begin in fiscal year 1977. Construction cannot 
start prior to 30 days after filing of the final environmental statement. 
Construction of all other facilities is scheduled for fiscal year 1978. 
Completion is scheduled to be on or before the end of fiscal year 1981. 
Construction by the State of Nevada of the second stage of the 
Alfred Merritt Smith Water Treatment Facility is scheduled to begin in 
midfiscal year 1978. Advanced purchasing of long lead-time items is 
scheduled in early fiscal year 1978. It will require approximately 
2-1/2 years to construct. 
F. Rights-of-Way and Access Roads 
1. Right-of-Way Requirements 
There will be approximately 200 acres of land for which 
right-of-way agreements will have to be obtained. About 23 percent will 
be on existing federally withdrawn lands and 3 percent on other public 
lands, 3 percent on private lands, 6 percent on municipally owned lands, 
and 65 percent on highway or road rights-of-way primarily within the 
City of Las Vegas and Clark County. 
2. Landownership 
The landownership along the pipeline alinements varies 
from Federal to State, municipal, and private. The total of the pipeline 
lengths is about 32 miles and includes about 14 percent Federal owner-
ship, 21 percent utility companies, 55 percent municipal (street, 
roads, etc.) and about 10 percent private land. In addition, there are 
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five pumping plant sites which will require about 3 acres each, of which 
three are on Federal land in the Lake Mead National Recreation Area and 
two are on private land. 
3. Land Acquisition 
It is expected that all the land needed with the ex-
ception of rights-of-way on private land will be donated by cities or 
dedicated to the project. The private land will be purchased at fair 
market value from its individual owners. 
4. Land Use 
Most of the present land use along the laterals consists 
of operating roads along existing pipelines and utilities or existing 
and undedicated municipal streets and roadways. A small portion of the 
proposed rights-of-way will be across open, barren, desert-type land, 
which is presently unused. 
5. Access Roads 
Less than 5 miles of new access roads are planned. Most 
access for the second stage will utilize existing first stage roads, 
designated streets, and joint use of existing utility operation and 
maintenance roads. See Photo No. P952-300-01034. 
The Alfred Merritt Smith Water Treatment Facility will 
continue to use an existing right-of-way across Bureau of Reclamation 
withdrawn land which provides access to the site from Lake Shore Road. 
No additional rights-of-way for access roads will be required. 
G. Operation and Maintenance 
In the second stage of the project, it is anticipated that a 
high degree of automation will be incorporated into the system. There-
fore, the operating personnel for the project will only have to be 
increased by two or three people. There are presently 25 people employed 
for first stage maintenance and this number of maintenance personnel 
will have to be increased to care for the new plants and pipelines. The 
total number of operation and maintenance personnel is expected to be 
about 45, which includes the operation of the State water treatment 
facility in addition to the Federal delivery system. This will include 
an approximate breakdown as follows. 
1 Manager 
2 Foremen 
3 Technician III 
9 Technician II 
4 Technician I 
5 Servicemen I 
2 Custodians 
6 Senior Operators 
6 Operator I 
3 Laboratory Technicians 
2 Engineering Aids 
2 Secretaries 
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Robinson Lateral. View of Twin Lakes Lateral proceeding 
north to Smoke Ranch Road to location of Twin Lakes Pumping Plant and 
Forebay site. Photo shows Robinson Lateral proceeding westerly along 
Smoke Ranch Road and turnout northerly along Simmons St. for continuatiot 
of Twin Lakes Lateral 24-inch diameter pipeline to Carlton Square 
Reservoir in upper right portion of photo. Photo No. P952-300-01067 
Nevada Power Company Powerline. View showing site where tne 
proposed Pittman Lateral will parallel the Nevada Power Company's 69 kV 
Powerline. Russel Road can be seen in upper center of photo. Photo No. 
P952-300-01034 
The total energy use of the system when both stages are opera-
ting at full capacity is expected to be around 4,600 kilowatt hours 
(kWh)-per-one million gallons delivered at a pumping efficiency of 
80 percent. The first stage has the capacity of utilizing about 170 
million kilowatthours per year. The second stage when in full operation 
could add to this an additional use of 280 million kWh for a total 
potential use of 450 million kWh. In most instances, an electrical 
transmission line will be required for each new pumping plant. The new 
lines will extend from existing transmission systems to the pumping 
plant switchyards. 
H. Interrelationships with other Proposals 
1. Other Federal Projects 
The Bureau of Reclamation is working on advanced plans 
for the Las Vegas Wash Unit of the Colorado River Basin Salinity Control 
Project. The wash, which carries all of the municipal, domestic, and 
industrial return flows from Las Vegas Valley to Lake Mead, now adds an 
average of 224,500 tons of salts each year to the lower Colorado River. 
At the present rates of growth in population and water use, the salt 
contributions will increase to an estimated 300,100 tons annually by the 
year 2000. Initially, saline return flows will be collected and dis-
posed of at proposed evaporation ponds north of the town of Henderson. 
Should future trends so require, the water will be desalted, the product 
water will be returned to the wash, and the brine will be piped to pro-
posed evaporation ponds north of the town of Henderson. The ultimate 
effect of the Las Vegas Wash Unit is estimated to remove an average of 
about 83,000 tons of salt from discharges to Lake Mead, thereby reducing 
salinity at Imperial Dam by about 10 mg/1. 
In the process of evaporation and desalting, the return 
flows from Colorado River water diverted into Las Vegas Valley will be 
decreased, thus affecting the amount of water available for use in 
Nevada. The State is apportioned the consumptive use of 300,000 acre-
feet of Colorado River water annually. The desalting plant, by pro-
cessing the saline return flows that would otherwise be evaporated in 
the solar evaporation ponds, will enable a higher use of these flows, 
except for a small amount of residual brines. The net result will be a 
favorable one by increasing the amount of water which the state may put 
to beneficial use. 
The facilities of the Las Vegas Wash Unit will be located 
close to the proposed North Lateral and Pittman Lateral. Close coordina-
tion between the projects will be maintained to assure that the two 
sites do not conflict. More details on the Las Vegas Wash Unit are in-
cluded in the Colorado River Water Quality Improvement Program draft 
environmental impact statement. 
2. State Developments 
The second stage of the Southern Nevada Water Project in 
tandem with the Alfred Merritt Smith Water Treatment Facility comprises 
the Southern Nevada Water System. The Water Treatment Facility will be 
funded by the State of Nevada, and is described herein and in detail in 
a separate planning report entitled "Alfred Merritt Smith Water Treatment 
Plant, Stage II Expansion Pre-Design Report", dated July, 1976. 
3. County and Private Developments 
Clark County is constructing the Las Vegas Wash Pollution 
Abatement Project, which involves the construction of an Advanced Waste-
water Treatment Plant (AWT). Constructed in stages to keep pace with 
the population growth and related water use, the plant will provide ad-
ditional treatment for the effluent produced by the secondary treatment 
plants now operating in the Valley. The major portion of additional 
sewage resulting from the Southern Nevada Water Project will be treated 
by the AWT, and the treated water will be discharged into Las Vegas Wash 
downstream from the Bureau's Las Vegas Wash Unit. The AWT facilities 
are shown on Map No. 1297-300-47, and described in detail in separate 
planning reports and environmental documents. 
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M. DESCR!PT)ON 
OF THE ENVtRONMENT 
II. DESCRIPTION OF THE ENVIRONMENT 
A. Location 
The Southern Nevada Water System is located within the Lower 
Colorado River Basin in the central section of Clark County, Nevada. 
Clark County occupies the southern corner of the State, and includes 
that portion of Lake Mead and the Colorado River that is located within 
Nevada. The area served by the System will include Nell is Air Force 
Base and the cities of Las Vegas, North Las Vegas, and Henderson, as 
well as unincorporated areas in the Las Vegas Valley, and Boulder City 
in the Eldorado Valley. 
The cities of Las Vegas and North Las Vegas are located in the 
central part of the Las Vegas Valley, and together they constitute the 
principal population and trading center for the entire southern Nevada 
area. Las Vegas, the county seat of Clark County, Nevada, is about 
450 miles southeast of Reno, Nevada, and some 290 miles northwest of 
Phoenix, Arizona. It is about 450 miles southwest of Salt Lake City, 
Utah, and some 290 miles northeast of Los Angeles. Nell is Air Force 
Base is located 7 miles northeast of Las Vegas via Interstate Route 15 
and Highways 91-93. Located along Highways 93-95-466, 10 miles south-
east of Las Vegas, is the city of Henderson with its large industrial 
complex. 
Las Vegas Valley lies within the Basin and Range Physiographic 
Province and is characterized by sharp, rugged, parallel ranges sep-
arated by low-lying, flat, alluvial valleys. 
The Las Vegas Valley runs southeast about 50 miles from 
Indian Springs to Las Vegas Wash. The northern part of the Valley runs 
30 miles from Indian Springs to Tule Spring. It is relatively narrow 
and irregularly shaped, ranging from 4-10 miles in width. South of 
7ule Spring the Valley widens into a rectangular-shaped basin that is 
about 20 miles wide and 25 miles long. 
The Las Vegas Valley is bordered on the southwest and west by 
the lofty Spring Mountains, which rise to an elevation of about 
12,000 feet (Charleston Peak). To the northeast is a number of north-
trending mountains such as the Pintwater, Desert, Sheep, and Las Vegas 
Ranges. Crest altitudes range from about 4,000 to nearly 10,000 feet. 
The Muddy, Sunrise, and Frenchman Mountains form the eastern border. To 
the southeast is a belt of tertiary volcanic mountains having crest 
elevations in excess of 3,500 feet. These are the River Mountains and 
Black Mountain Range. The McCullough Range and Bird Spring Mountains 
form the border to the south. The Las Vegas Valley is drained by Las 
Vegas Wash, which empties into the Boulder Basin of Lake Mead. 
At its southeasterly end Las Vegas Valley is adjacent to the 
Eldorado Valley subarea. It is one of the many small inland basins to 
be found in the State of Nevada. Boulder City, Nevada, is located 
astride the northeasterly rim of Eldorado Valley and is the only 
municipality within this area. Boulder City is situated 23 miles 
southeast of Las Vegas via Highway 93-466. 
Adjoining Las Vegas Valley at the northwest end is Indian 
Springs Valley, a shallow inland basin which is separated from Las Vegas 
Valley by a low divide. Indian Springs Valley is connected hydro-
logical ly to the project service area in that the Las Vegas ground-water 
basin, as delineated by the Geological Survey, underlies the southern 
part of the Valley. Within the Valley are located the small communities 
of Mercury, Camp Desert Rock, Cactus Springs, and Indian Springs. These 
communities are the principal entrance points into the Nevada Atomic 
Test Site and the Las Vegas Bombing and Gunnery Range. 
The following description is for the entire southern Nevada 
region of which the project area is only a small portion. The specific 
project area includes those portions of the Lake Mead National Recreation 
Area where the intake facilities, pumping plants, aqueduct, and treat-
ment facilities are located, as well as Boulder City, Henderson, and the 
Las Vegas Valley, including North Las Vegas. See Map No. 952-300-203. 
B. CIimate 
The climate of the region ranges from arid on the valley floor 
to semiarid in the mountains. The Las Vegas Valley is one of the driest 
and warmest areas of the country. The arid continental climate of the 
lowlands is characterized by low precipitation, little snow, abundant 
sunshine, low humidity, long hot summers, short relatively mild winters, 
and wide extremes in daily temperature. 
Cloudless skies are the general rule and the area receives 
about 85 percent of the possible amount of sunshine (U.S. Department of 
Commerce, 1964, p.2). Rain is scarce. The normal annual precipitation 
as recorded by the United States Weather Bureau Station at McCarran 
Field, averages only 4.06 inches. Most of the precipitation occurs in 
July and August and during the winter months. Precipitation during the 
winter is usually from regional storms of low intensity and relatively 
long duration. July and August precipitation is commonly from localized 
thunderstorms and cloudbursts which are usually of short duration and 
high intensity and cause flash flooding with severe erosion and rapid 
runoff with minimum penetration of moisture into the soil. Evaporation 
in the lower regions is extremely high and probably exceeds 80 inches 
per year. Because of the small amount of rainfall, irrigation is re-
quired for all types of gardening, landscaping, and farming. 
The source of the ground water that underlies the area is 
generally believed to be from precipitation in the mountains surrounding 
the Valley at elevations above 6,000 feet. The area of principal 
recharge is thought to be in the Spring Mountains on the west side of 
the Valley, although some recharge occurs on the northeast side of the 
Valley in the Sheep Mountains. 
Strong winds are frequent in the area. The mean wind velocity 
is 9 mph. Strong winds with velocities over 50 mph are experienced at 
times of the year during the passage of major frontal systems. These 
winds blow from the northwest or southwest and are strongly influenced 
by the mountain topography. Since mountains surround the Valley, drain-
age winds are usually downslope toward the lowest part, or center, of 
the Valley. 
Summer temperature maximums are usually above 100°F, and the 
majority of the summer minimums are between 70°F and 75°F. Winter 
maximums average near 60°F and the winter minimums average 35°F (U.S. 
Department of Commerce, 1964, p. 1). Summer temperatures in excess of 
105°F and winter temperatures below freezing are common. Topography, 
because of drainage winds, also affects minimum temperatures, which on 
clear, calm nights may be 15°-25° less in the lower portion of the 
Valley than recorded at the McCarran Field weather station. In spite of 
this there is still a relatively long frost-free period averaging 
240 days. Snow rarely falls in the Valley, and it usually melts as it 
falls. 
Climatological data, based on records of the United States 
Weather Bureau Stations at Las Vegas, Boulder City, and Searchlight, 
Nevada, are summarized in Appendix D. 
C. Geology 
1. Physiography 
The Southern Nevada Water Project spans three distinct 
physiographic units: (1) the Las Vegas Valley, (2) the River Mountains, 
and (3) the western Lake Mead basin. All these units are in the Basin 
and Range physiographic province of the southwestern United States. 
The Las Vegas Valley is a northwest trending structural 
basin partially filled with alluvium. It contains three physiographic 
subunits: (1) a central lowland, (2) mountain slopes of bordering 
range, and (3) continuous alluvial aprons extending from the mountain 
footslopes to the central lowland. 
The Las Vegas Valley is 350 square miles in extent. The 
Valley floor, or the lowland area, is a relatively smooth plain with a 
gradient of 20-40 feet per mile over most of its extent. Elevations 
range from 1,220 feet at the mouth of Las Vegas Wash to 2,700 feet at 
the north end. 
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The mountain ranges surrounding the Valley are steep with 
a somewhat stairstepped surface profile. The Spring Mountains rise 
sharply on the west side of the Valley to a maximum elevation of 
11,910 feet at Charleston Peak. The Pintwater, Desert, Sheep, and 
Las Vegas Mountains form the north and northeast borders of the Valley. 
The highest peaks range from 6,000 to about 10,000 feet above sea level. 
Frenchman Mountain rises to about 4,000 feet in elevation on the east 
side of the Valley. 
The River Mountains, Black Mountains and Bird Spring 
Mountains border the south side of the Valley. Maximum elevations range 
from about 3,000 feet in River Mountains to 5,000 feet in the Black 
Mountains. 
Alluvial aprons range in elevation from about 2,500 feet 
along the lower boundaries to 4,500 feet along the upper boundaries. 
The overall slope of the aprons ranges from about 60 to 200 feet per 
mile. The aprons are incised by shallow drainage ways that flood in 
response to heavy precipitation. 
The River and Black Mountains are an uplifted and much 
faulted series of volcanics. The volcanic terrains are incised by 
gullies that form dry washes floored by loose rock debris. The terrain 
in the River Mountains is a series of peaks and radial patterns of dry , 
washes. The Black Mountains are a north-trending ridge. ' 
The western Lake Mead basin is primarily an erosional 
feature formed by normal downcutting of the Colorado River. The valley 
bottom contains deposits of water-laid alluvium and side slopes of 
alluvial fan deposits. Hills and buttes of sedimentary, igneous, and 
metamorphic bedrock are present, more or less protruding above a sea of 
alluvium. Most of the valley terrain is inundated by Lake Mead. Several 
bedrock hills are above lake level, the most significant of which is 
Saddle Island. 
2. Structure and Stratigraphy 
The Las Vegas Basin is a structural depression formed by 
crustal distention and the subsequent tilting of large crustal blocks. 
The stratigraphy of the basin ranges in age from Precambrian to the 
present. 
The Spring Mountains consist mostly of a thick overthrust 
sheet of Paleozoic marine sediments resting on Jurassic and Triassic 
strata beneath the thrust plane. The Paleozoic rocks are predominantly 
limestone and dolomite with subordinate shale, sandstone, and quartzite. 
The Jurassic and Triassic rocks are siltsone, sandstone, and gypsum. 
The rocks of the Pintwater, Desert, Sheep, and Las Vegas ranges are 
largely Paleozoic marine strata. 
( 
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A normal sequence of strata from Cambrian to Cretaceous 
in age is exposed in Frenchman Mountain. Volcanic rocks are exposed in 
the River and Black Mountains. They are extrusive flows of andesite, 
rhydacite, rhyolite, and intrusive masses of quartz monzonite and 
granodiorite that spread over and intrude the area in the Miocene and 
PIiocene epochs. 
The alluvial aprons are commonly formed by coalescing fan 
deposits that are Pleistocene and recent in age. They form a continuous 
slope of permeable materials from the base of the mountain ranges to the 
lowlands of the valley. The deposits consist of silt, sand, gravel, and 
boulders derived from the mountain ranges. The coarseness of the 
valley fill deposits decrease with the distance from the source area. 
Although the slopes are dissected by numerous drainage channels, there 
is no perennial streamflow across the alluvial aprons. The permeable 
material of the aprons absorbs the normal runoff from the snowmelt and 
rainfall from the higher elevations of the bordering ranges. Occasional 
torrential summer storms dump so much water on the aprons that it floods 
the relatively shallow drainage ways and debouches onto the residential 
and metropolitan areas of the Valley. 
The lowlands of the valley are underlain by fine-grained 
intrabasin lake deposits of the Pliocene Muddy Creek and Las Vegas 
formations and Pleistocene and Recent stream deposits. Reportedly, the 
combined thickness of the valley fill deposits in the Las Vegas Valley 
is about 4,000 feet. The Las Vegas formation consists of clay, silt, 
sand, and locally hard subangular gravel. The deposits contain layers 
and irregular nodules of calcareous caliche and freshwater limestone. 
Deposits of the Las Vegas formation are light tan on exposed surfaces. 
Rocks of the Muddy Creek formation probably are stratigraphically lower 
than the Las Vegas formation. Muddy Creek rocks consist of clay, silt, 
sand, and gypsum with interfingering deposits of gravel and local boulders. 
Coarse-grained channel deposits and interfingering fan 
deposits constitute the most productive aquifers in the Las Vegas Basin 
ground-water reservoir. This reservoir supplies a part of the municipal 
and industrial demand within the Valley. It is recharged by the normal 
runoff that infiltrates the alluvial aprons and by water moving into the 
basin through permeable carbonate bedrock in the deep subsurface of 
mountain ranges to the north and northwest. 
The fundamental character of the geology of the River 
Mountains became evident during construction of features in the first 
stage of the Southern Nevada Mater Project. The features constructed 
include a 4-mile tunnel, two pumping plants, a regulating tank, and 
3.5 miles of buried aqueduct. See Photo No. P952-300-01018. 
The 4-mile tunnel penetrated two distinct flows: one 
rhyolitic and the other rhyodacitic. This sequence of solidified flows 
is broken in many places by faults and locally is cut by andesite dikes. 
The flows have a typical zonal pattern which consists of an upper cool-
ing shell, a stoney interior, and a lower cooling shell. 
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Rocks of the cooling shells are fragmental and are 
variously called tuff, breccia, and perlite. They weather shades of 
light tan to light gray. Rocks of the stoney interior are dense and 
take the name rhyolite or rhyodacite, depending upon their mineralogical 
makeup. These rocks weather various shades of brown which change hues 
throughout the day as the angle of the sun rays change. 
Saddle Island is a tilted block of granite gneiss and 
schist. A major fault bounds the island on the west. It has a wide 
gouge zone that accommodated horizontal movement between two segments of 
crust. The rocks of Saddle Island are cut by many smaller faults whose 
surface expression is shown by the alinement of small erosional topog-
raphic saddles that are alined along the individual fault trenches. 
A half-mile tunnel was driven through the metamorphic 
rocks of Saddle Island to tap Lake Mead at the east edge of the Island. 
The tunnel provides a conduit from the lake to pumping chambers beneath 
Pumping Plant No. 1 on the west side of the Island, where begins the 
lift of water through a filter plant and two pumping plants to the inlet 
portal of River Mountains Tunnel. 
The foundations for Pumping Plant No. 1-A and the nearby 
filter plant were excavated in conglomerate and a single solidified 
basalt flow. Both rock types belong to the Muddy Creek formation. 
Pumping Plant No. 2-A foundation rock is altered and weathered andesite 
that originated in a solidified lava flow. The weathered andesitic flow 
is cut by a rhyodacite dike. Pipelines connecting the pumping plants 
and the inlet portal of River Mountains Tunnel are excavated largely in 
alluvium but also in the weathered zone of bedrock such as sandstone and 
conglomerate of the Muddy Creek formation or volcanics of the River 
Mountains. 
3. Soils 
There are three main groups of soils that can be de-
lineated in the Las Vegas Valley: those types that occupy old terraces 
and benches, those that are found in the alluvial flood plain, and those 
types in fan deposits along the side slopes of the mountains. 
Soils in fan deposits occupy approximately 20 percent of 
Las Vegas Valley. These materials are very deep to shallow, gravelly 
and sandy gravelly loamy soil scattered along the apron-shaped fan 
deposits that surround the Valley. The associated land form is too 
steep for cultivation and supports little or no vegetation for grazing. 
These areas are best used for wildlife or for watershed projects or as 
recreation areas. 
The old terraces and benches have produced soils that 
cover about 60 percent of the Valley. The soils are deep to very deep, 
gravelly to lake-laid silts and clay that occur on nearly level to 
moderately sloping terrace escarpments. These materials are highly 
gypsiferous and calcareous in places and underlain with hardpan or 
cemented gravel. Use of these materials for farming is poor because of 
rapid erosion and high gypsum content. Mater disposal systems in these 
materials should be carefully planned and designed to insure minimum 
leaching that could result in subsidence. The sulfate hazard to con-
crete is high, and high-density (Type 5) cement should be used in all 
structures supported in these soils. 
The alluvial flood plain soils occupy about 20 percent of 
the Valley. The material is generally very deep, moderately fine-
textured, calcareous, and overlies gravel or a hardpan of caliche in 
many places. They are commonly low in organic matter content and 
moderately slowly permeable. These materials are the best agricultural 
soils in the Valley. If irrigated and properly managed, these soils are 
highly productive. Drainage from the Valley is through these soils. 
Often the channels are small and shallow; thus the areas are damaged by 
inundation and deposition of sediments. 
4. Minerals 
The geologic environment of the project area contains 
mineral reserves of nonmetallic and metallic minerals. Nonmetallic 
minerals include magnesite, limestone, silica sand, perlite, salines, 
sand, and gravel. Significant metallic mineral resources in the area 
are small and widely scattered in occurrence. They include both ferrous 
metal and nonferrous metal deposits. The nonferrous metal minerals 
include gold, silver, copper, lead, and zinc in small to fairly sizeable 
deposits. Ferrous metal minerals include manganese in important quan-
tities with lesser deposits of cobalt, nickel, and tungsten. 
5. Seismicity 
The project area is approximately 120 miles east of the 
tectonically active Eastern California-Western Nevada seismic zone. 
Major earthquakes that occur in this belt are felt in the project area, 
but no damage is incurred due to the distance involved. Ground motion 
activity indigenous to the project area is traceable to man's activities 
in connection with water resources development and atomic research. The 
filling and drawdown of Lake Mead can be correlated to earthquake 
tremors ranging between magnitude 3.5 and 5.0 on the Richter scale. 
Ground motion activity in the vicinity of Lake Mead has been fairly 
continuous since 1936, reaching a peak of activity in 1954. A second 
source of ground motion in the vicinity is underground detonations of 
nuclear devices at the Nevada Atomic Test Site some 80 miles north of 
Las Vegas. Damage to structures in Las Vegas is minor. Project activ-
ities will not add to the seismic potential in the area. 
6. Land Subsidence 
Ground and surface rupturing and secondary effects in the 
form of cracked pavement, curbs, and sidewalks provide indication of 
subsidence activity in the area. See following Map No. SNWP-2-RPC for 
the geologic subsidence and faults in the Las Vegas area. 
Land subsidence in the Las Vegas Valley represents the 
response of an artesian aquifer system consisting of alternating coarse 
and fine-grained units to a stress imposed by the continued withdrawal 
of large quantities of ground water. Compaction of intercalated fine-
grained layers occurs as a result of effective stress increases equal in 
magnitude to artesian pressure decreases. 
The great increase in the rate of subsidence in the 
Valley correlates with increased rates of ground-water withdrawal in 
areas of predominately higher compressible, fine-grained sediments. 
The ratio of land subsidence to head decline is potentially 
the most direct and reliable tool for use in predicting future amounts 
of land subsidence. Ground-water development can be located and re-
gulated so that water level declines may be controlled within sensitive 
areas where geologic conditions are suspect. 
D. Vegetation!/ 
The vegetation of southern Nevada has been classified into 
nine distinct communities. Brief characteristics of each community are 
given below. A list of total acres for each vegetative community in 
the 65,000-acre study area is given in Table 1. These communities are 
shown on the Vegetation Type Map, Map No, 0952-0A-300-514. The dis-
tribution of vascular plants in the Southern Nevada Water System area 
can be found in the biological inventory noted at the bottom of this 
page. A copy of this inventory is available upon request from the 
Bureau of Reclamation, Lower Colorado Region, Boulder City, Nevada. 
Creosote bush community. Creosote bush communities are 
widespread and comprise the dominant biotic community at elevations 
below 4,000 feet in the Mojave Desert. This is the most commonly 
encountered community in the study area, occupying approximately 
21,700 acres (33.6 percent of the total area). It is found in both flat 
and mountainous terrain except in areas of large rock outcroppings or 
dry wash systems. Codominants of this community are creosote bush and 
burro bush. Burro bush is usually more abundant and occupies more 
foliar cover than creosote bush; however, the community is named for the 
more widespread species. Vegetative cover is sparse and usually varies 
between 1 and 5 percent ground cover. 
1/ Much of the information in this section is a result of the Biological 
Inventory of the Southern Nevada Water Project, Second Stage, by W. Glen 
Bradley and J. Scott Miller, University of Nevada, Las Vegas, Department 
of Biological Sciences, Las Vegas, Nevada, 1975. 
Regulating Tank. View showing tunnel outlet portal regulating 
tank, and first stage Las Vegas Valley Lateral 96-inch diameter alinement 
ad.iacent to proposed second stage Pittman Lateral 102-inch diameter 
alinement. Foothills Lateral and Forebay goes to the left, the North 
Lateral turns out to the right. Photo No. P952-300-01018 
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Table 1 
TOTAL ACRES AND PERCENTAGE OF TOTAL ACREAGE OF BIOTIC 
COMMUNITIES IN THE SOUTHERN NEVADA MATER PROJECT STUDY AREAi/ 
Southern Nevada Mater Project, Second Stage, Nevada 
Percent of 
Biotic Communities Total Acres Total Acreage 
Creosote Bush 21,700 33.6 
Saltbush 10,500 16.2 
Desert Riparian 6,070 9.4 
Riparian and Cliff 300 0.4 
Transitional Riparian 4,100 6.3 
Barren 1,700 2.6 
Urban 19,230 29.8 
Marsh 900 1.4 
Open Mater 120 0.2 
J/ The study area alluded to in this table is the area adjacent to 
project rights-of-way used for purposes of obtaining a biological 
analyses. The study area encompassed 65,000 acres. The entire 
Las Vegas Valley encompasses approximately 224,000 acres. 
Source: M. Glen Bradley and J. Scott Miller, Department of Biological 
Sciences, University of Nevada, Las Vegas. 
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Saltbush community. Saltbush communities commonly occur in 
relation to the drainage systems where some accumulation of soil salts 
are found. Common plant indicators are species of Atriplex, commonly 
called saltbush, particularly shadscale, wingscale, cattle spinach, and 
quailbush. In the more saline portions of the community, halophytes 
such as pickle-weed and inkweed dominate. Ground cover is usually high 
when compared to creosote bush, ranging from 6 to 20 percent. Stands of 
this community are widely scattered throughout the study area, occupying 
approximately 10,500 acres (16.2 percent of the total area). 
Desert riparian community Riparian communities are associated 
with drainage systems where there are significant wash expansion and 
associated mesic conditions. Vegetative composition may be similar to 
that of the creosote bush community, but exhibits more luxuriant growth 
and higher plant cover. In larger washes there are definite plant 
indicators such as cheese bush, mesquite, catclaw, desert willow, and 
occasionally saltcedar. Plant cover is relatively high and varies 
between 5 and 40 percent. Approximate acreage is 6,070 (9.4 percent of 
the total area). 
Riparian cliff community. This community commonly occurs 
along washes, canyons, cliffs, and rimrock areas at elevations above 
5,000 feet. Ground cover in this community varies between 3 and 10 per-
cent. Approximate acreage for this community within the study area is ( 
300 acres (0.4 percent of the total). 
Transitional riparian community. This community occupies 
various areas adjacent to the Las Vegas Wash where permanent water is 
found. The vegetation is either shrub woodland or woodland, depending 
upon the location. Dominant woodland species include saltcedar, honey 
mesquite, and occasionally cottonwood. Associated shrubs are usually 
halophytes such as pickleweed, quailbush, or inkweed. Cover varies 
greatly, ranging from 15 to 100 percent. Approximate acreage for this 
community within the study area is 4,100 acres (6.3 percent of the total 
area). 
Barren community. Barren communities are those which largely 
lack vegetative cover and occur in areas of extreme rock exposure. 
Approximate acreage for this community is 1,700 (2.6 percent of the 
total). 
Urban community. This community is best characterized by the 
presence of man-made development. The community includes the vegetation 
associated with gardens and parks as well as houses and asphalt streets. 
Quite often the urban development of an area forms a mosaic pattern 
interspersed with the natural vegetation. This form of development 
occupies 19,230 acres (29.8 percent of the total area) within the study 
area. 
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Marsh community. This community is restricted in distribution 
to the Las Vegas Mash. It is characterized by emergent hydrophytic 
plant species which are associated with standing water or extremely wet 
soil. The dominant plant species are cattail and bulrush and occasion-
ally common reed grass. Ground cover is extremely dense and may exceed 
100 percent. This community occupies approximately 900 acres (1.4 per-
cent of total area) in the study area. 
Open water community. This community is found along the 
stream portion of Las Vegas Mash and Las Vegas Bay. A crude estimate of 
the acreage of open water exclusive of Las Vegas Bay is 120 acres 
(0.2 percent of total area within the study area). 
Endangered and Threatened Species. The Department of the 
Interior is currently reviewing a list by the Smithsonian Institute of 
plants proposed as endangered or threatened. Included on the list is 
one species proposed as threatened, the beard-tongue (Penstemon bicolor 
ssp. roseus), which has been recorded in the River Mountains. 
A total of 254 species of vascular plants representing 
42 families is found in the study area. The more important families 
include Compositae (53 species), Graminae (27 species), Cruciferae 
(17 species), Poliogonaceae and Leguminosae (13 species each), Polemon-
eaceae (11 species), and Boragenaceae (10 species). The distribution of 
plant species is shown in Table 2. Creosote bush and desert riparian 
communities show the highest plant species diversity, with many abundant 
and common species. Both communities are widespread and share many 
species in common and represent the bulk of plant species found in the 
lower desert. The saltbush community, which ranks third in total species, 
has a relatively low species diversity, especially of annuals, due to an 
increased perennial cover and high salinity. Transitional riparian and 
marsh communities are low in diversity due to the greatly increased 
plant cover of dominant species. There is also a low species diversity 
for open water and barren communities. The riparian cliff community is 
not well established and is extremely limited in area due to the low 
elevation, hence plant species diversity is low. 
E. Fish and Mildlifel/ 
1. Fish 
The distribution and natural histories of fishes in Las 
Vegas Mash and Boulder Basin are summarized in the report noted at the 
bottom of this page. The western golden shiner (Natemigonus chrysaleucas) 
and the Bonytail chub (Gila robusta) have been reported in the lower 
basin. The presence of the latter has not, however, been reported 
recently, and it probably no longer occurs in the lower basin. The 
western golden shiner has been heavily used as live bait and may have 
established small populations in Lake Mead. 
1/ Much of the information in this section is a result of the Biological 
Inventory of the Southern Nevada Mater Project, Second Stage, by M. Glen 
Bradley and J. Scott Miller, University of Nevada, Las Vegas, Department 
of Biological Sciences, Las Vegas^ Nevada, 1975. 
T a b l e 2 . C o m p a r i s o n of p l a n t s p e c i e s d i v e r s i t y in 
d i f f e r e n t b i o t i c c o m m u n i t i e s in the S o u t h e r n 
N e v a d a W a t e r P r o j e c t , S e c o n d S t a g e S t u d y A r e a . 
A b u n d a n c e 
and 
O c c u r r e n c e 
C r e o s o t e 
Bush 
Sal t-
bush 
D e s e r t 
Ri parian 
Ri pari an 
and 
CI iff 
T r a n -
s i t i o n a l 
R i p a r i a n M a r s h 
Open 
Wa ter Barren U r b a n 
O c c u r r e n c e 
A b u n d a n t 111 33 76 5 8 5 1 8 4 
C o m m o n 81 1 7 65 7 9 1 0 5 13 
CO -p. 
Ra re 14 3 15 0 2 1 0 3 2 
Probabl e 4 11 14 4 6 1 0 0 0 
H y p o t h e t i ca1 0 1 3 1 0 5 4 0 0 
Total 210 65 1 73 1 7 25 13 5 16 1 9 
!/ This table represents the number of species. Information furnished by M. Glen Bradley and J. Scott Miller, 
Department of Biological Sciences, University of Nevada, Las Vegas. 
Of the 12 species of fish in Boulder Basin, only three 
are nongame fish: threadfin shad, humpback sucker, and European carp. 
Threadfin shad is the main food for most of the game fish, and its 
introduction has helped improve the fisheries in Lake Mead. The European 
carp is a very abundant and undesirable fish and has been reported as a 
predator on largemouth bass nests and may have some effect on game fish 
populations. 
Largemouth bass made up 40 percent of the catch com-
position in 1974 and was the most important game fish, followed by 
black crappie, channel catfish, rainbow trout, and bluegill. Coho 
salmon, cutthroat trout and striped bass made up less than 3 percent of 
the 1974 catch. 
The mosquitofish has been introduced as a means of 
mosquito control. So far its effect on insect populations has not been 
significant. 
Of the 12 species of fish found in the Boulder Basin, 
one, the native humpback sucker, is listed as threatened on the Nevada 
endangered species list. 
2. Amphibians 
The ecologic distribution and comparative abundance of 
amphibians are given in the biological inventory of the second stage of 
the Southern Nevada Mater Project. Woodhouse's toad is the only amphib-
ian which may be found within the more mesic portions of land areas 
which are not in close contact with marsh or open water. All of the 
species listed occur in marsh, open water, and transitional riparian, 
with the exception of the tiger salamander, whereas the more aquatic 
species, the bullfrog, leopard frog, red-spotted toad, and pacific tree 
frog are most abundant in marsh and open water. The introduced tiger 
salamander represents a special case, in that it was first found in the 
middle 1960's in Las Vegas in association with urban development. At 
the present time the species also occurs in marsh and open water. 
Natural history information for amphibians is given in 
the biological inventory previously mentioned. The only species with a 
special status is the bullfrog which is protected by State game laws. 
No amphibian species are listed as threatened or endangered on either 
the Federal or State lists. 
3. Reptiles 
Distribution and relative abundance of reptiles are given 
in the biological inventory. There are no species of reptiles which are 
characteristic of marsh or aquatic water communities except the western 
soft shell turtle. Fourteen species of snakes occur in the area, with 
their main associations in terrestrial communities, particularly creosote 
( 
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bush and desert riparian. Certain species such as the red racer, the 
gopher snake, and the sidewinder are abundant in habitats adjacent to 
water such as riparian cliff and transitional riparian. Several snakes 
including the sidewinder are present in the urban communities. 
Thirteen species of lizards are found in the area and are 
usually most abundant in creosote bush or desert riparian communities. 
The chuckawalla can be found in barren areas, and the yucca night lizard 
is common in transitional riparian and urban habitats. The Gila monster 
is protected by State law. 
The desert tortoise is common in creosote bush, desert 
riparian, and urban communities. This species is protected by State law 
and is considered by some authorities to be threatened or endangered. 
Natural history information for reptiles is shown in the 
biological inventory. 
4. Birds 
The occurrence, abundance, and seasonal use of the 
avifauna in the area are given in the biological inventory. 
The diversity of birds in the area is quite high. A 
total of 246 species representing 50 families occurs here.1/ The 
heaviest use of both the marsh and developed area is seasonal in sprinq 
and fall, when normal migration occurs. A large number of the total 
species in the area is transient. The creosote, saltbush, and desert 
riparian are the most utilized communites by the majority of permanent 
and winter resident species, excluding water birds. The latter group is 
restricted almost entirely to the aquatic environment found in marsh and 
open water communities. This is especially true of many waterfowl which 
require standing water for feeding. 
Natural history data for birds found in the area are 
presented in the biological inventory. Special status where applicable 
is also given for each species. Unusual or accidental occurrence is 
also listed for some species. 
Many bird species are protected by State and Federal law, 
and two species, the Southern bald eagle (Haliaeetus 1. leucocephalus) 
and the Peregrine falcon (Falco peregrinus) are listed on both the State 
and Federal endangered list. These two species are not common in the 
study area and probably occur only as transients. 
In general, the occurrence and abundance of avian species 
within the Las Vegas Valley is unusually high for a desert environment. 
1/ These members are according to the Biolgocial Inventory of the 
Southern Nevada Water Project, Second Stage, by W. Glen Bradley and 
J. Scott Miller. Studies performed by others give different numbers 
of species. 
Seasonal use and overall nobility of this group of animals accounts for 
this situation somewhat. The occurrence of a large mesic-hydric environ-
ment such as Las Vegas Wash, however, is undoubtedly the controlling 
factor in the overall avian distribution in the study area. 
5. Mammals 
The distribution and relative abundance of mammals are 
shown in the biological inventory. A total of 48 species of mammal 
(1 shrew, 18 bats, 2 rabbits, 17 rodents, 9 carnivores, and 1 ungulate) 
is found in the area. More recent studies indicate that the beaver is 
also present in the area. They vary greatly to the extent that they are 
habitat specific in their distribution. Crawford's desert shrew, muskrat, 
house mouse, western harvest mouse, and deer mouse are largely restrict-
ed to marsh or immediately adjacent communities, whereas almost all bat 
species are found in all communities. Carnivores and desert sheep have 
a wide ecologic distribution, and individuals may range through more 
than one community. Skunks and raccoons are most abundant in the more 
mesic communities, including marsh. The majority of rodents have their 
main distribution in the more arid, desert communities, but in some 
instances have their highest densities adjacent to the more mesic com-
munities, including marsh, where more food, especially green vegetation, 
is reasonably available. Green vegetation available for browse is 
necessary for successful reproduction for many desert rodents. 
The bighorn sheep herd in the River Mountains area is one 
of the finest in the U.S. and some sheep have been shipped to other 
locations to help improve other herds. Bighorn sheep are largely 
dependent on continuous water supplies and do not travel far from their 
water source. Since the construction of the first stage caused an over-
flow of cooling water from Pumping Plant No. 2A to create a small water-
ing hole, the sheep population has increased from approximately 100 to 
somewhere between 200 and 300. 
Natural history information for mammals is given in the 
biological inventory. Only one species, the spotted bat (Euderma 
maculatum), found in the area is listed on the threatened and endangered 
list of Nevada Fish and Game Commission. 
6. Special Status Species 
There are nine species of fish, one species of amphibians, 
three species of birds, and two species of mammals protected by State 
game laws. There are one species of fish, two species of reptiles, 
12 species of birds, and two species of mammals that are listed as 
either endangered, threatened, or protected on State or Federal lists. 
Individual species status is given in Appendix E. 
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F. Air Quality 
Major problems are due to photochemical oxidants, carbon 
monoxide, and total suspended particulates (dust). High one-hour levels 
of nitrogen dioxide have been measured, but the standard, an annual 
average, has not been approached. Sulfur dioxide is not a major concern. 
See Table 3. 
Photochemical oxidants, commonly known as smog, are produced 
in the atmosphere by chemical reactions between nitrogen oxides and 
hydrocarbons under the influence of sunlight. The typical products are 
ozone, nitrogen dioxide, peroxyacety nitrate (PAN), and peroxybenzoyl 
nitrate (PGN), which reduce visibility, damage vegetation, physically 
weaken such materials as rubber and fabrics, and cause respiratory and 
eye irritation. See Tables 4 and 5. In Las Vegas Valley, about 54 per-
cent of the nitrogen oxides are produced by motor vehicles, and about 
25 percent by stationary sources. Motor vehicles also produce about 
45 percent of the hydrocarbon emissions.!/ The climate of the area, 
which is characterized by a very high percentage of sunshine, is con-
ducive to the production of oxidants and results in generally high 
levels during the summer. In recent years, the levels have frequently 
exceeded the National Ambient Air Quality Standard (NAAQS), which is 
defined as a maximum one-hour average of 160 micrograms per cubic meter 
(ug/m3). (See Table 6.) For air quality to be considered acceptable, 
the NAAQS may be exceeded only once in each year. Figure SNWP-2-AQ 
following Page 38 compares the oxidant levels in the Valley from 1970 
through 1973 with the national standard. 
About 89 percent of the total carbon monoxide emissions in the 
Valley are produced by motor vehicles.R/ Unlike photochemical oxidants, 
which are more uniformly spread throughout the area, the carbon monoxide 
concentrations vary locally as a result of traffic conditions. The 
levels are usually highest during the winter, when atmospheric inversions 
frequently occur and prevent the dispersion of the pollutant. (See 
Table 7.) Although records have not been kept over a long period, 
short-term measurements show that in local areas the levels do exceed 
the NAAQS, which has been established as either an 8-hour average of 10 
milligrams per cubic meter (mg/m3) or a 1-hour average of 40 mg/m3. 
Table 8 shows the levels which were recorded from November 1973 through 
June 1974.3/ in addition the following tabulation represents carbon 
monoxide measurements in Las Vegas measured at a different site than the 
one on Table 8. 
U Environmental Protection Agency, Las Vegas Wash/Bay Pollution 
Abatement Project: Final Environmental Impact Statement (Region IX: 
San Francisco, 1975), page 73. 
2/ Las Vegas Mash/Bay Pollution Abatement Project, page 73. 
3/ Transportation and Environmental Operations of TRW, Inc., 
Transportation Control Plan Development for Clark County, Nevada 
(Redondo Beach, California, 1975), pages 3-6, prepared for the 
Environmental Protection Agency. 
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TABLE 3 i, 
SULFUR DIOXIDE SUMMARY -L^  
Annual 1975 
290320010 
24 HOUR AIR QUALITY STANDARD = 260 ug/m^ 
ANNUAL ARITHMETIC MEAN AIR QUALITY STANDARD = 60 ug/m3 
% of Sampling Time 
SO;? Concentration Exceeds Highest 1 Hr. Annual 
% Time Sampled Minimum Detectable Limit Concentration Mean 
July 26% 17% 2 3 ug/nt3 1 . 7 u g / m 3 
August 98% 21% 27 u g / m ^ 2 . 3 u g / m 3 
September 49% 39% 9 3 u g / m 3 1 2 . 3 u g / m 3 
October 97% 21% 1 0 2 u g / m 3 5 u g / m 3 
November 69% 8% 5 0 u g / m 3 3 u g / m 3 
December 32% 48% 1 1 9 u g / m 3 1 6 u g / m 3 
6 2 % 2 3 % 1 1 9 u g / m 3 6 . 7 u g / m 3 
Units: u g / m 3 (micrograms per cubic meter) 
Source: Clark County Health Department, Air Pollution Control Division 
1/ This table is based on data collected at monitoring site 7 shown on Map SNMP-2-A0CD 
Following page 44. 
TABLE 4 ^ 
OZONE SUMMARY I/ 
Annual 1975 
290320001 
1 HOUR AIR QUALITY STANDARD 160 ug/m 
% of Time Sampled 
No. Hours 
Exceeding Standard 
Highest Hourly 
Concentration * 
No. Days 
With 1 or more Hours 
Exceeding Standard 
1st Quarter 58% 2 183 2 
2nd Quarter 60% 8 203 3 
3rd Quarter 59% 22 425 10 
4th Quarter 45% 0 157 0 
Annual 56% 32 425 15 
Units: ug/m^ (Micrograms per cubic meter) 
Source: Clark County Health Department, Air Pollution Control Division 
1/ This table is based on data collected at monitoring site 3 as shown on Map SNNP-2-AQCD 
Following page 44. 
TABLE 5 
NITROGEN DIOXIDE SUMMARY 1/ 
Annual 1975 
290320001 
ANNUAL ARITHMETIC MEAN AIR QUALITY STANDARD 100 ug/m^ 
% Time Sampled Annual Arithmetic Mean * 
January 97% 66 
February 36% 42 
March 0 — 
April 0 — 
May 60% 25 
June 88% 24 
July 91% 23 
August 44% 29 
September 85% 29 
October 79% 39 
November 75% 25 
December 76% 58 
73% (of months samples) 37 (for time sampled) 
61% (total time) 
o 
Unit: ug/nr (micrograms per cubic meter) 
Source: Clark County Health Department, Air Pollution Control Division 
1/ This table is based on data collected at monitoring site 3 as shown on Map SNWP-2-AQCD 
following page 44. 
TABLE 6 
AIR QUALITY STANDARDS 
Pol 1utant Primary Secondary 
Oxidants 
NO2 
SOp 
Particulates 
Hydrocarbons 
160 ug/m Max. 1 hr. 
{100 ug/m-3 AAM 
80 ug/m^ AAM 365 ug/m^ Max. 24 hr. 
75 ug/m^ AGM 260 ug/m^ Max. 24 hr. 
160 ug/m^ Max. 3 hr. 
100 ug/m-3 AAM 
60 ug/m3 AAM 
60 ug/m^ AGM 
160 ug/m^ Max. 1 hr. 
260 ug/m^ Max. 24 hr. 
1 ,300 ug/m:? Max. 3 hr. 
150 ug/m^ Max. 24 hr. 
160 ug/m^ Max. 3 hr. 
1 hr. 
CO 10 mg/nr 40 mg/m-3 Max. 24 hr. 10 mg/nr 40 mg/m3 Max. 24 hr. 
Unit: ug/m3 (micrograms per cubic meter) 
Source: Clark County Health Department, Air Pollution Control Division 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
TABLE 7 i, 
CARBON MONOXIDE SUMMARY-^ 
Annual 1975 
290032001 
ONE HOUR AIR QUALITY STANDARD 40 mg/m^ 
EIGHT HOUR AIR QUALITY STANDARD 10 mg/m^ 
No. of Days 
No. Hrs. Exceeding Highest Hourly 8-Hour Highest 8-Hour 
% Time Sampled One Hr. Standard Concentration * Std. Exceeded Concentr 
97% 0 20.9 9 14.7 
97% 0 19.9 1 12.2 
90% 0 20.2 0 7.3 
55% 0 9.8 0 6.4 
99% 0 9.6 0 5.0 
98% 0 9.8 0 6.0 
91% 0 8.9 0 6.7 
90% 0 10.3 0 5.6 
95% 0 12.0 0 6.8 
0 - - - -
54% 0 15.7 0 9.7 
92% 0 19.7 4 11.7 
Annual - 78% 0 20^9 14 14.7 
Units: mg/m3 (milligrams oer cubic meter) Source: Clark County Health Deoartment, Air Pollution Control 
Division 
1/ T h i s t a b l e is b a s e d nn d a t a m l l e r t p d at mnrtitnrinn s i t p 1 as s h n w n nn M a n SNMP-?-Af)r.n fnllrt^inn n a n o AA 
TABLE 8 1/ 
10XIDE CONCENT 
(DOWNTOWN SAMPLING SITE) 
LAS VEGAS CARBON MONOX RATIONS IN mg/m^ 
Maximum 1-hour average 
Maximum 8-hour average 
Nov. Dec. Jan. Feb. Mar. Apr. May Jun 
40 25 58 39 16 11 8 12 
16 17 17 10 12 4 4 7 
Unit: mg/m^ (milligrams per cubic meter) 
Source: Clark County Health Department, Air Pollution Control Division 
V This table is based on data collected at monitoring site 3 as shown on Map SNMP-2-AQCD 
following this page. 
LAS VEGAS, NORTH LAS VEGAS 
Sot"C*. C7<?<* Cou/"/ 0<!//-/c/ 
SNWP-2-AQCD 
Maximum 8-Hour Carbon Monoxide Measurements in Las Vegas 
(Ambient Air Quality Standard 10 mg/M3) 
Year High Second High 
1973 16.6 16.2 
1974 16.3 16.0 
1975 25.4 24.5 
1976 32.7 29.6 
Since the arid climate of southern Nevada does not support a 
large amount of vegetation, high winds frequently cause dust problems. 
Driving on dirt roads and construction work, which is essentially 
continual in the Valley because of the rapid development, contribute to 
the problem. The particulate levels due to all sources in the Valley are 
shown in Table 9. 
G. Water Supply and Quality 
1. General 
The Las Vegas Ground Water Basin is comprised of the 
alluvial fill of Las Vegas Valley, Three Lakes Valley, the northern part 
of Ivanpah Valley, and the southern part of Indian Spring Valley. The 
basin is surrounded by high mountain ranges which serve as barriers to 
ground-water movement and form the general limits of the ground-water 
basin. The Spring Mountains that make up the western topographic 
divide are the dominant hydrologic features of the watershed. These 
mountains are the highest in the area, and large alluvial fans from 
these mountains extend far out into the valley below. In contrast, the 
alluvial fans from the eastern side of the valley are small in area 
extent. 
Based upon their hydrologic properties, the geologic 
formations of the area can be divided into two general groups; 
(1) consolidated rocks of low permeability that underlie the alluvium in 
the valley and form the mountains that encircle the ground-water basin 
and (2) the relatively permeable sedimentary deposits of the valley fill 
that form the Las Vegas ground-water basin. These alluvial deposits 
contain nearly all of the ground water of economic importance in the 
basin, occurring in a large, leaky artesian system under both confined 
and unconfined conditions. 
Major drainage within the watershed is towards the 
southeast through Las Vegas Wash to the Colorado River. Storm runoff is 
usually limited to the higher elevations above 6,000 feet where it 
ultimately infiltrates into the porous alluvial fans. After intense 
summer storms, however, runoff may be sufficient to flow onto and flood 
the floor of the Valley before eventually discharging into Las Vegas 
Wash. 
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TABLE 9 
PARTICULATE SUMMARY 
Annual 1975 
Station 
24 HOUR AIR QUALITY STANDARD = 150 ug/rn^ 
ANNUAL GEOMETRIC MEAN AIR QUALITY STANDARD = 60 ug/m^ 
# Samples Annual 
No. Hi. 24-Hour Lowest 24-Hr. Exceeding Geometric 
Samples Concentration Concentration 24-Hr. Std. Mean 
Stations 
Exceeding 
Annual Standard 
Boulder City 
290020003 
Vegas Wash 
290080011 
Logandale 
290080012 
Katherine Landing 
290080018 
41 
38 
54 
44 
59 Henderson P.O. 
290260004 
(site 1 on Map SNWP-2-AQCD) 
Basic Jr. High 59 
. 290260005 " 
59 
362 
223 
161 
586 
690 
545 
451 
793 
883 
778 
12 
10 
10 
12 
40 
15 
28 
22 
25 
25 
1 
2 
1 
2 
1 
1 
44 
35 
51 
45 
96 
69 
87 
91 
78 
95 
0 
Las Vegas FD#1 
, 290320001 
(site 3 on Map SNWP-2-AQCD) 
Sunrise Power 59 
, 290320004 
(site 4 on Map SNHP-2-AQCD) 
McCarren Airport 60 
290320007 
(site 5 on Mao SNWP-2-AQCD) 
CCHD 55 
290320009 
(site 6 on Map SNHP-2-AQCD) 
Unit: u g / m 3 (micrograms per cubic meter) Source: Clark County Health Dept., Air Pollution Control Div. 
TABLE 9 - Continued 
PARTICULATE SUMMARY 
Annual 1975 
24 HOUR AIR QUALITY STANDARD = 150 ug/m^ 
ANNUAL GEOMETRIC MEAN AIR QUALITY STANDARD = 60 ug/nP 
# Samples Annual Stations 
No. Hi. 24-Hour Lowest 24-Hr. Exceeding Geometric Exceeding 
Station Samples Concentration Concentration 24-Hr. Std. Mean Annual Standard 
Las Vegas FD#2 59 830 36 3 114 X 
, 290320010 
(site 7 on Map SNWP-2-AQCD) 
Stadium 59 868 19 1 62 0 
290320012 
(site 3 on Map SNWP-2-AQCD) 
Sahara 55 1129 29 6 131 X 
290320013 
(site 9 on Map SNWP-2-AQCD) 
NLVF. Dept. 55 788 39 4 122 X 
290400001 
(site 10 on Map SNWP-2-AQCD) 
Nell is AFB 53 672 12 1 59 0 
290400002 
(site 11 on Map SNWP-2-AQCD) 
Unit: ug/m3 (micrograms per cubic meter) 
A more detailed description of the water resource and 
interbasin flows can be found following Map No. SNMP-2-MR. 
2. Surface Mater 
The Valley's surface water supply will be pumped from the 
Colorado River water stored in Lake Mead. This is the present source of 
water for the first stage of the Southern Nevada Mater Project. This 
initial stage of the project has the capability of delivering up to 
132,200 acre-feet annually from Lake Mead. 
The suitability of Lake Mead water at the points of 
diversion for the project for municipal-industrial use has been well 
established. The total dissolved solids average about 700 mg/1, with no 
prohibitive amounts of toxic materials. The water is hard, with average 
calcium-magnesium hardness of 328 mg/1. 
The water undergoes treatment at the Alfred Merritt Smith 
Mater Treatment Facility. This treatment includes filtration, taste and 
odor control, and disinfection by chlorination. Taste and odor are 
controlled by the addition of powdered, activated carbon when necessary 
and polyelectrolyte and alum aid in filtration and coagulation. 
A more complete analysis of the lake water after treat-
ment appears in Table 10. 
3. Ground Mater 
Ground water is largely available only in the Las Vegas 
artesian basin which underlies the jurisdictional areas of the Las Vegas 
Valley Mater District, City of North Las Vegas, and Nell is Air Force 
Base. Ground water is not available in the southern end of the Las 
Vegas Valley, which includes the city of Henderson and the Henderson 
Industrial Area. Indications are that a ground-water supply is not 
available at a reasonable depth in Eldorado Valley, including the 
Boulder City area. 
Ground water occurs under both artesian and water table 
conditions in the Las Vagas artesian basin. Until the installation of 
the Southern Nevada Mater System the principal development of the water 
supply was from the artesian system. 
Underlying the Las Vegas urbanized area the stratifi-
cation consists of alternate layers of pervious sand and gravel and 
impervious silt and clay and forms the aquifers and aquicludes of the 
artesian system. Extensive faulting has occurred, resulting in poor 
continuity in the aquifers and causing leakage paths between them. 
In the Las Vegas urban area, the artesian system occurs 
in three distinct aquifer zones which are definable according to strata 
) 
/ 
WYtXSO GAAPMIC 
NUMBER 
N O . - S : 
< S U H F A C W A T E R F L O W S A R E B A S E D ON 
V A H Y I N C P E R I O D S OF R E C O R D I N F L O W 
F H O M A R I Z O N A C O M P U T E D F R O M G A G E D 
F L O W A T H O O V E R D A M [ P E R I O D OF R E C O R D 
! M 4 - ! 9 ! 9 I O U T F L O W F R O M N E V A D A B A S E D 
OM D A V I S O A M G A G E I P E R I O O OF R E C O R D 
9< 
S O U T H E 1 N C A L I F O R N I A E D I S O N C O . F O R T 
M O H A V I D I V E R S I O N IS C O N T R A C T A M O U N T 
S O U H T H E R N N E V A D A P R O J E C T D I V E R S I O N S 
A W E S H O W N F O R P H A S E I 
t ) S H O W N ARE E S T I M A T E D A N N U A L S U R F A C E 
A M O G R O U N D W A T E R F L O W S BETWEEN 
H Y D R O ! OGIC A R E A S A N D A C R O S S S T A T E 
U N E S A L S O S H O W N FOR E A C H A R E A W H E R E 
O A T A A R E A V A I L A B L E A R E E S T I M A T E S OF 
A N N U A ! R U N O F F P E R E N N I A L Y I E L D A N O 
W A T E R S T O R E D IN THE UPPER t o o FEET OF 
T H E G R O U N D W A T E R R E S E R V O I R THE T E R M 
W U N O F ) R E F E R S T O THE E S T I M A T E D A N N U A L 
A M O U N OF S U R F A C E W A T E R W H I C H F L O W S 
F R O M T ^ E M O U N T A I N S T O THE A L L U V I A L 
F A N M E A S U R E D .-<HERE THE T W O MEET 
P E R E N N I A L Y i E L O IS THE A M O U N T OF G R O U N D 
W A T E R //HICH C A N BE H E M O V E O F R O M A 
H Y O R O < i R A P H i C A R E A E A C H Y E A R . ' . I THOUT 
D € P L E T N G THE G R O U N D W A T E R R E S E R V O I R . 
W H E R E P E R E N N I A L Y I E L D .'.'AS N O T A V A I L 
A H L E S ' S T E M Y I E L D IS SHOs'.N F O L L O W E O BY 
THE L E T E R Y . S Y S T E M Y I E L O IS THE M A X ! 
M U M A M O U N T OF S U R F A C E A N D G R O U N D 
W A T E R .- .HiCH C A N BE R E M O V E D F R O M A 
H Y O R O t . R A P H i C A R E A E A C H Y E A R FOR A N 
I N O E F I M T E P E R I O D OF T IME 
t. MOtTMWHTEAM 
Z. SOUTHEASTERN 
3 L A ! VEGAS VALLEY 
NORTHWESTERN 
s. SOUTHWESTERN 
X ! ! 0 COYOTE SPRINGS VALLEY 
TLACK MOUNTAIN AREA 
GARNET VALLEY IOHY LAKE 
V A L L E Y ) 
XT!C LOWER MOAPA VALLEY 
VIRGIN RIVER VALLEY 
m COLO a u r r E AREA 
X H 4 GREASEWOOO SASlN 
X ! ) ] COLORAOO RIVER VALLEY 
X Z t l MUTE VALLEY 
: t < THREE LAKES VALLEY 
m LAS VEGAS VALLEY 
XtSO FRENCHMAN f L A T 
X t M THREE LAKES VALLEY 
X!696 T lKAPOO VALLEY 
[SOUTHERN! 
X t O MOSOUITE VALLEY 
ISANOl VALLEYI 
H 7 ELDORADO VALLEY 
.jc*..c.WATER R E S O U R C E S A N D 
tNTER BAS)N FL^ W S 
TABLE 10 
FINISHED WATER CONSTITUENTS ^ 
ALFRED MERRITT SMITH WATER TREATMENT PLANT 
Constituent Constituent 
A1kalinity OH 0 Nickel Ni 
as CaCO^ CO3 0 
HCO3 129 Nitrogen Ammonia N 0.05 
Aluminum A1 0.194 Nitrate N 0.02 
Arsenic As 0.01 Nitrite N 0.000 
Barium Ba 0.106 Nitrogen Organic N - - -
Bismuth Bi - - - Odor TON 1.35 
Boron B - - - Oxygen Dissolved O2 7.3 
Cadmium Cd 0.002 pH Value 7.8 
Calcium Ca 87.6 Phenols - - -
Carbon Dioxide CO2 3.8 Phosphate P 0.14 
Chloride CI 90.4 Potassium K 4.34 
Chlorine Residual 1.14 Residue (TDS) 749 
Chromium (Hex) Cr 0.000 Selenium Se 0.005 
Color Value 1.43 Silica Si02 9.5 
Copper Cu 0.0125 Silver Ag 0.000 
Corrosion Index 0.28 Sodium Na 109.4 
Cyanide Cn - - - Specific 
conductance -mhos 1107 
Fluoride F 0.55 
Strontium Sr 0.132 
Hardness CaC03 325 
Sulfate SO4 317 
Iron Fe 0.019 
Temperature °C 14.7 
Lead Pb 0.000 
Turbidity TU 0.1 
Lithium Li - - -
Zinc Zn 0.017 
Magnesium Mg 29.1 
Organic Carbon TOC 0.033; 
Manganese Mn 0.0019 
Coliform Bacteria 
Molybdenum Mo 0.008 per 100 ml 0 
Units: levels indicated are in milligrams per liter (mg/1) unless noted otherwise. 
Source: Division of Colorado River Resources 
1/ Average of miscellaneous grab samples between 1972 and 1975. 
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and which show uniformity of hydraulic characteristics. A group of 
three sand and gravel layers extending to a depth of 350 to 500 feet 
comprise the "shallow zone," which is characterized by moderate yields. 
Separated from the shallow zone by a definite blue clay layer and ex-
tending downward about 200 feet is the "middle zone" of aquifers, which 
supply the major wells and higher yield wells of the area. At extreme 
depth, 900 feet or more, a group of aquifers termed the "deep zone" 
exists, characterized by moderate yields. Static pressure levels of all 
zones are reasonably concurrent due to a high degree of interconnection 
through faults. 
In the North Las Vegas-Nellis Air Force Base area, 
northeast from Las Vegas, the aquifers diminish and yields are generally 
low. Strata of gypsum and anhydrite are present in these areas. 
In the lower elevations of the Valley, near Las Vegas 
Mash, artesian aquifers are poorly defined and discontinuous. Highly 
mineralized water has been produced from wells in the area under suf-
ficient artesian pressures to raise the water more than 70 feet above 
land surface. Yields of wells are very low, and most wells drilled in 
the area have been abandoned. 
Directly southward from the Las Vegas urban area, wells 
that penetrate the fill of old streambeds occasionally have an excellent 
water yield. No definite pattern of aquifers exists in the area, and 
water is generally highly mineralized. 
Artesian ground waters in the Las Vegas urban area are of 
excellent quality, ranging from 200 to 500 mg/1 in total mineralization, 
and contain no significant amounts of toxic or irritant materials. 
Hardness in these waters is mainly bicarbonate and carbonate in nature 
and generally less than 300 mg/1. Eastward from the center of Las Vegas 
urban area the waters become sulfate in character, and total mineral-
ization progressively increases, reaching concentrations of 7,000 parts 
per million in some areas. Southward from the primary area of extraction, 
the total mineralization also increases, and both a sulfate and chloride 
character of water becomes evident. The sulfate probably is derived 
from the gypsum beds exposed in Frenchman and Sunrise Mountains. General 
quality deterioration with depth of extraction is not evident. 
Good deep wells produce water of approximately the same 
chemical composition as wells of moderate depth. Occasionally wells 
drilled to depths of 1,000 feet or more encounter highly mineralized 
water in areas where the wells of moderate depth have produced water of 
uniformly excellent quality. 
Artesian pressures in the Las Vegas Valley are currently 
declining. The apparent major cause of the pressure losses is over-
draft. 
Total ground-water discharge reached an estimated 
100,000 acre-feet annually during 1969. Consumption by phreatophytes 
and withdrawals from wells account for most of the present losses from 
the artesian basin. The total annual recharge to Las Vegas artesian 
basin is estimated to be 25,000 to 35,000 acre-feet. Pumping from the 
Las Vegas artesian basin therefore exceeds the recharge, and the cumu-
lative effects of continued overdraft are evidenced by declining pressure 
levels and land subsidence. 
H. Noise 
Although there is no extensive noise in the Valley, "noise 
corridors" exist where noise levels are high. Cutting through the area 
is Interstate 15, a major freeway for traffic to Salt Lake City, Utah, 
or Barstow, California. This freeway crosses through North Las Vegas 
and just west of the downtown area of the city of Las Vegas. Located 
next to this freeway is the Union Pacific Railroad. Running from 
Las Vegas to Boulder City and passing through Henderson is the Boulder 
Highway. The Las Vegas area has many main "noise corridors," Las Vegas 
Boulevard (the Strip) being heavily used by vehicular traffic to reach 
major casinos in the area. McCarran International Airport on the south 
side of the city of Las Vegas serves small aircraft and commercial and 
private jets. Located to the northwest is the North Las Vegas Air 
Terminal, which serves small aircraft. Northeast of Las Vegas is Nell is 
Air Force Base, a pilot training facility serving mainly jets. 
Airport approach areas as well as railroad and highway cor-
ridors are all high noise level locations. 
The region outside the direct influence of the noise corridors 
is quiet. Although windy, because of the lack of vegetation there is 
little wind noise. 
I. Ecological Conditions 
The regional area lies within the Basin and Range physio-
graphic province. The province is characterized by desert basins having 
interior drainage flanked by mountains that generally are sparsely 
covered with vegetation. This topography affects the nature of the 
entire area. 
The southern Nevada area suffers from the rainshadow effect. 
The Sierra Nevada Mountains of California and the Spring Mountains 
immediately west of the Las Vegas Valley, the latter rising to eleva-
tions over 10,000 feet above the valley floor, act as effective barriers 
to moisture moving eastward from the Pacific Ocean. What little rain 
that does fall is usually in localized high-intensity thunderstorms in 
July and August. 
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Soil erosion, especially near the mountains and foothills 
surrounding the valley, is evidence that these summer thundershowers 
have in the past, on occasion, developed into "cloudburst" proportions. 
The runoff is rapid. 
The Las Vegas Wash is the chief drainage channel of the 
2,200-square-mile Las Vegas drainage basin. It is the only man-created 
perennial stream in the area and is located east of the city of Las Vegas. 
It flows easterly to Lake Mead. 
The wildlife habitat of the valley and the adjacent riparian 
community are dependent on the hydrology of the area. Ground-water 
flows and water levels directly affect the stability of the aquatic, 
semiaquatic, and riparian communities and their established ecosystems. 
One of the chief characteristics of the climate of the lower 
Colorado region is its variety. The wide range in climatic conditions 
is the result of large differences in altitudes, a considerable range in 
latitude, and the distribution of mountain ranges and highlands. These 
variations necessitate that the plant species in the area be of the 
frost resistant varieties. In fact, the vegetation is typical of frost 
hardy varieties found in other regions of the Mojave Desert. 
J. Esthetics 
1. General 
The majority of the project area is in low profile native 
desert scrub vegetation. The area is surrounded on all sides by gener-
ally barren mountains. Visibility is measured in tens of miles. 
2. Specific Locations 
Two pumping plants, the main aqueduct, and the water 
treatment facility are all located within the Lake Mead National 
Recreation Area. 
Three other pumping plants are located in areas sus-
ceptible to residential or other forms of municipal development. 
K. Archeological and Historical Sites 
In accordance with executive order 11593 and 36 CFR 800, an 
archeological survey of the rights-of-way and sites of all of the 
proposed features of the Southern Nevada Water Project was performed by 
Bureau of Reclamation professional archeologists in consultation with 
the Nevada State Historic Preservation Officer. 
One small heavily disturbed archeological site was located in 
the project area. It consisted of three small concentrations of lithic 
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chips, scattered charcoal fragments, and one black and white pottery 
sherd. It will not be affected by the project. Since this site is 
already heavily disturbed, eligibility to the National Register of 
Historic Places will not be determined. 
A large preceramic site is known. The pipeline will be 
wholly within blacktop surface in the vicinity of this site. Another 
site is an open campsite consisting of scattered flakes and other 
artifacts. 
The Bureau of Reclamation is seeking a determination of 
eligibility for nomination to the National Register of Historic Places 
of these two sites. 
The Big Springs Area, currently owned by the Las Vegas Valley 
Mater District, does have both historical and archeological significance 
and has been nominated to the National Register of Historic Places. An 
alternative route for the distribution lines has been developed to avoid 
this area. 
L. Social and Economic Conditions 1/ 
1. History 
Indians are known to have lived in the area at least 
1,000 years ago. In the late 1700's, the Spaniards visited southern 
Nevada, and the name Las Vegas, meaning,"the meadows", was given to the 
area because of grass patches in the vicinity of springs. The Spanish 
Trail came into use through the Valley in the early 1800's. 
The first white settlement in what is now Clark County, 
Nevada, was a mission sent out and maintained by the Mormon Church from 
1855 to 1858. The settlement was located in the Moapa Valley, Virgin 
Valley, and near the large springs in Las Vegas Valley. Its primary 
functions were to aid travelers emigrating to San Bernardino, California, 
and to minister to the Paiute Indians. It also served as a base for 
explorations into surrounding regions. These settlements were largely 
self-sufficient depending on irrigation to produce their agricultural 
products. The missionaries were successful despite the nuisance of 
numerous thefts of food and livestock by wandering Indians. In 1858, 
however, the Mormon settlers were recalled along with missionaries in 
other outlying settlements. 
After the settlement in the Las Vegas Valley was abandoned, 
cattle raising became the dominant industry, and the more fertile land 
was used for alfalfa production. Prior to 1903 the Valley supported 
only a few families. In that year the Stewart Ranch in Las Vegas 
1/ Socioeconomic Impacts of the Second Stage of the Southern Nevada 
Mater Project and Its Alternatives, prepared by Dr. Milliam T. Mhite, 
Dr. Bernard Malamud, and Dr. John E. Dixon, August, 1975. 
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Valley, which received its water supply from large springs, was purchas-
ed by the San Pedro, Los Angeles, and Salt Lake Railroad which later 
became the Union Pacific Railroad. 
The only industry other than agriculture to be found in the 
area prior to 1905 was mining. Sizeable settlements developed during 
this period at Searchlight and Nelson; they were sustained by the 
exploitation of gold and silver bearing lodes in the area. 
In 1905, following construction of the railroad, the town of 
Las Vegas was made a division point. In 1909, Clark County was organ-
ized from part of Lincoln County, and Las Vegas was made the county 
seat. By 1910, Las Vegas had a population of about 800, most of which 
was largely dependent upon the railroad. The railroad was the largest 
single employer in the county from 1905 until 1931. 
By 1930, the population in the county had increased to about 
8,500 inhabitants and in Las Vegas to about 5,100. Substantial growth 
of the area did not start until 1931, when employment in connection with 
the construction of Hoover Dam created a boom in the area's economy. 
Between 1930 and 1940 the population of the county increased nearly 
8,000, with Las Vegas gaining a little over 3,000 of the total. 
Boulder City was established as a construction camp for Hoover Dam and 
Powerplant and grew to nearly 3,000 population by 1940, while the re-
mainder of the county increased nearly 2,000. The economy and popu-
lation of the county continued to expand during the 1930's. 
The next expansion period came as the result of World War II, 
and was marked by the 1941 construction of the Basic Magnesium, Inc., an 
industrial complex in Henderson. This industry started the first im-
portation of Colorado River water into the Valley, with an intake 
pumping plant on Saddle Island in Lake Mead. 
A complement to the industrial development was the opening of 
the Las Vegas Aerial Gunnery School in 1941 (now Nellis Air Force Base). 
The base has been gradually expanded into a major Air Force weapons 
center and is now a significant component of the economic base of the 
Las Vegas Valley. 
Another surge affecting the growth of the area occurred 
in 1951 with the development of the former Atomic Energy Commission's 
Nevada Test Site north of Las Vegas. The nuclear testing program has 
required a tremendous organization in terms of land, manpower, con-
struction, and finances, most of which have been handled and headquar-
tered out of Las Vegas. 
During the 1950 decade, the population of Clark County 
increased about 2-1/2 times to just over 127,000 people. The increase 
was due to three major factors: (1) the accelerated construction of 
large luxury hotels, motels, other service facilities, and the enlarg-
ment of the recreational facilities at Lakes Mead and Mohave, all of 
which encouraged an increase in tourism to the area; (2) the establish-
ment of atomic testing and research facilities; and (3) the increase in 
activities of Nell is Air Force Base. By 1960 Clark County accounted for 
45 percent of the population of Nevada, as compared with 30 percent in 
1950 and less than 15 percent in 1940. 
Legalized gaming and the resort industry began in the 
early 1930's and after World War II expanded to become the dominant 
industry in the Las Vegas Valley. 
Since the 1960 United States Census, the increase in 
population in Clark County has been phenomenal. From 1960 to 1970 the 
Las Vegas area led the entire nation in percentage population increase 
for metropolitan areas of over 200,000 inhabitants. The 1970 census 
population was 278,288, an increase of 115 percent. This percentage is 
compared to a national average of only 13.3 percent. 
This rapid increase was largely due to the intensifi-
cation of entertainment and recreational facilities in Clark County. 
Additional impetus was created by the increase in nuclear testing and 
research, and by municipal and industrial construction. 
Based on existing trends, a Clark County Regional Plan-
ning Council (CCRPC) survey indicates that population growth in the 
Las Vegas area between 1970 and the year 2000 should develop in the 
following pattern:!/ 
Low Medium High 
Growth Growth Growth 
1970 273,288 
1975 — 374,000 — 
1980 420,000 435,000 460,000 
1985 495,000 520,000 555,000 
1990 560,000 600,000 750,000 
1995 635,000 680,000 755,000 
2000 700,000 750,000 850,000 
Of some significance is the fact that projections in the 
above tabulation were developed by means of three separate formulas. 
The "low growth" forecasts were obtained by simply pro-
jecting 1960 to 1970 population increases into the future. 
The "medium growth" forecasts were acquired by projecting 
employment growth from expected growth of United States disposable 
income and the gaming revenue increases such income growth wduld induce. 
1/ Information from the Clark County Regional Planning Council 
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"High growth" projections are based on the assumption 
that other basic sections of the Las Vegas economy would grow in direct 
proportion to the resort industry. 
2. Population Distribution 
The cities of Las Vegas and North Las Vegas are located 
in the central part of the Las Vegas Valley, and together with adjacent 
unincorporated areas of Clark County they constitute the principal 
population center for the entire southern Nevada area. Also in the Las 
Vegas Valley ten miles southeast of Las Vegas is the city of Henderson. 
The Las Vegas Valley has a total estimated 1975 popu-
lation of 357,010. Of that, Las Vegas has approximately 149,750. North 
Las Vegas has about 46,680, and Henderson has approximately 19,400. The 
remaining 141,180 are located in unincorporated areas of the Valley. 
Boulder City, although not in the Las Vegas Valley, is 
located 23 miles southeast of Las Vegas. It has an estimated 1975 
population of 7,785. 
These areas of population comprise 98 percent of Clark 
County's 374,000 people and over 50 percent of the entire state. The 
historical population growth in the Las Vegas area is illustrated by 
Table 11. 
In addition to the resident population, there is present 
in the Las Vegas Valley a large transient tourist population. Transient 
population for 1973 showed a summer high of about 57,000 people, a 
winter low of about 29,000 people, and a daily average transient popu-
lation of about 45,500 people. This transient population averages about 
20 percent of the total population during summer months and about 
10 percent during winter months. 
A population distribution forecast for the Las Vegas 
Valley can be found in the following Map No. SNWP-2-PD. 
Population distributions for Eldorado Valley are centered 
in Boulder City. 
Compared with the U.S. distribution of population by age 
class, Las Vegas' 1970 population was comprised of disproportionately 
large numbers of 20 to 44 year-olds, considered to be persons of prime 
working age. There was a disproportionately large number of children 
under ten years of age as well, as would be expected of a population 
with relatively many women of child-bearing age. 
The disproportionately small number of persons over 
55 years of age in Las Vegas' 1970 population is explained by the area's 
rapid growth. Very few persons were born in the area prior to 1915. 

Table 11 
LAS VEGAS S.M.S.A. CENSUS POPULATION, 
Southern Nevada Water Project, Second 
1910-1970 
Stage, Nevada 
Increase since Percent 
Year Population Last Census Increase 
1910 3,321 N/A N/A 
1920 4,859 1,538 46 
1930 8,532 3,673 76 
1940 16,414 7,882 92 
1950 48,289 31,875 194 
1960 127,016 78,727 163 
1970 273,288 146,272 115 
Source: Clark County Regional Planning Council, Current Population 
and Economic Statistics, 1973, page 1. 
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Few migrated to the area until 1960. Not all of these people remained 
in Las Vegas, of course, nor had many reached age 55 by 1970. Immi-
gration to Las Vegas of persons 55 years and over has increased in 
recent years. This together with aging of Las Vegas' present population 
and the declining percentage growth rate projected for Las Vegas will 
combine to increase the percentages of 55-64 and 65 year old and over 
persons in Las Vegas' future populations. 
The racial composition of Las Vegas S.M.S.A.'s 1970 
population was 89.5% white, 9.1% black, and 1.4% other non-white. This 
is in close conformity with the national percentage distribution of 1970 
census population by race, which was 87.5% white, 11.1% black, and 
1.4% other non-white. 
3. Employment 
The economic activities in the area are divided into two 
classes: basic activities and support activities. 
Basic industries in the area are readily identified. The 
most important is the resort industry, which employed 44,200 workers in 
1974 and directly accounted for 31.5 percent of area civilian employment. 
This industry is the mainstay of the Las Vegas economy. Its growth 
largely explains the dramatic employment and population growth experi-
enced by Las Vegas over the past 25 years. 
Next in importance is Nellis Air Force Base. It cur-
rently employs nearly 7,500 military personnel and 1,500 civilian, 
making the Air Force Nevada's largest single employer. 
Another source of employment is the Nevada Test Site. 
Employment at the Test Site rose sharply in 1962 in anticipation of the 
1963 limited test ban treaty prohibiting above-ground detonation of 
nuclear devices. Underground testing requires a large construction work 
force to prepare and instrument the site of detonation. Annual employ-
ment peaked at 10,200 in 1968 and then declined with a reduction in 
weapons testing and discontinuance of the Nuclear Rocket Development 
Station. Test Site employment has remained steady at about 5,000 since 
1973, with 3,500 employees at the Test Site and 1,500 support personnel 
located in Las Vegas Valley. 
Manufacturing enterprises round out Las Vegas' basic 
industry profile. Manufacturing employment in the area averaged 4,900 
in 1974, or 3.2 percent of the total civilian employment. Of this 
total, approximately 1,500 were employed in food processing and printing 
and publishing for local consumption. The remaining 3,400 manufacturing 
workers were involved in the production of chemicals, metals, and other 
durable goods for export throughout the United States. Most of these 
were employed at Henderson's Basic Management, Inc., industrial complex 
where titanium is refined and liquid chlorine, caustic soda, ammonium 
perchlorate, and various other chemicals are produced. 
Over 60 percent of the area's workers, however, are 
employed in support industries, including contract construction, non-
basic manufacturing, transportation and public utilities, wholesale and 
retail trade, finance, insurance, real estate, personal and business 
services, and government. 
In 1973, approximately 800 workers were engaged in 
agriculture and 200 in mining. They are included in the "other support" 
classification, which is mainly comprised of domestic workers and other 
self-employed individuals. Workers in this classification are omitted 
from total establishment based industrial employment, as are military 
personnel. 
Construction employment accounts for a high percentage of 
total employment in the Las Vegas economy. In 1974, it was 6.9 percent 
of total establishment base employment in Las Vegas, compared to 4.6 per-
cent nationwide. 
Incomes in the area are well above the national average 
on family, per worker, and per capita bases. Incomes are expected to 
remain above national levels. These higher incomes are explained by the 
high work-force participation in Las Vegas, due in part to Las Vegas' 
age distribution and, in part, to the many employment opportunities 
enjoyed by Las Vegas females. In 1970, the labor force participation 
rate of Las Vegas females 16 years and older was 45.7 percent compared 
with a national rate of 42 percent. 
Las Vegas' unemployment rates have consistently exceeded 
national unemployment rates, as shown in Table 12. The area's higher 
than average national unemployment rates are explained by the large 
construction industry in Las Vegas and by the growth of the Las Vegas 
economy. People are counted as unemployed between when they arrive in 
Las Vegas seeking work and when they secure employment. 
Minority economic status in the area is relatively high. 
In 1970, the median black family income in Las Vegas was $6,746, 11 per-
cent above the $6,067 black median nationwide. The unemployment rate 
among Las Vegas' black work force was 5.4 percent, compared with a white 
unemployment rate of 5.1 percent. Nationally the black unemployment 
rate was 8.2 percent, 80 percent above the white rate of 4.5 percent. 
- 4. Recreation 
The recreational facilities and offerings to Las Vegas 
Valley residents constitute an obviously important component of the 
current quality of life. 
An inventory of public parks existing as of 1971 shows a 
total of 63 neighborhood parks (serving three to six thousand people 
each), 23 community parks (serving 20 to 40 thousand people each), 
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Table 12 
LAS VEGAS AND U.S. UNEMPLOYMENT RATES 
Southern Nevada Mater Project, Second Stage, Nevada 
Year Las Vegas (%) U.S. (%) 
1957 6.4 4.3 
1958 8.9 6.8 
1959 6.5 5.5 
1960 5.2 5.5 
1961 6.1 6.7 
1962 4.1 5.5 
1963 4.6 5.7 
1964 5.9 5.2 
1965 6.2 4.5 
1966 6.3 3.8 
1967 6.1 3.8 
1968 5.2 3.6 
1969 4.5 3.5 
1970 5.9 4.9 
1971 7.5 5.9 
1972 7.7 5.6 
1973 6.7 4.9 
1974 7.9 5.6 
Source: Drs. White, Malamud, and Nixon, Center for Business and Economic 
Research, University of Nevada, Las Vegas. 
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nine regional parks (serving the entire Valley), and 19 special purpose 
recreational areas (not including the two publicly owned golf course). 
For a more complete analysis see Table 13. 
There are four major recreational areas outside the Las 
Vegas Valley itself which are used extensively both by Las Vegas resi-
dents and by visitors to the Las Vegas Valley. These four are Red Rock 
Canyon, the Las Vegas Ranger District of the Toiyabe National Forest, 
the Valley of Fire State Park, and the Lake Mead National Recreation 
Area. 
Fishing and hunting play a part in the recreation of the 
area. Lakes Mead and Mohave are both stocked with fish, and there are 
three national wildlife refuges and four wildlife management areas in 
Clark County or in the nearby Nye and Lincoln Counties. 
Private outdoor recreational facilities include some 
which are essentially nonprofit in nature. Among these are several 
youth summer camps. 
Private outdoor recreational facilities also include 
those operated on a profitmaking basis. Golf courses comprise the most 
important of the facilities in this category. There are 12 private golf 
courses and one 18-hole military golf course in the Valley. Facilities 
also include riding stables, a motor speedway, archery lanes, gun clubs, 
tennis courts, an ice rink, flying and glider flying clubs, sky diving 
clubs, and airport and numerous smaller outdoor facilities. The Las 
Vegas Valley is liberally served by municipal and private swimming 
pools, both in condominiums and apartments. An estimated 15 percent of 
all single family homes have private swimming pools. 
Sports events of the University of Nevada, Las Vegas, and 
the Clark County School System are important sources of recreation. 
Nonsports presentations for audiences by the University 
and to a lesser extent the school system, supplemented by the Reed 
Whipple Cultural Arts Center, provide a second major category of indoor 
and nonparticipatory recreation. 
Private indoor recreational facilities are dominated by 
those of the resort industry. Intended primarily for visitors, but also 
available to residents, are 24 major hotel/casinos offering major shows 
and lounge shows with entertainment by nationally acclaimed performers. 
Lesser facilities include smaller casinos and night clubs offering more 
limited entertainment. More conventional indoor entertainment is pro-
vided by 46 separate motion picture screens in the area. Twelve radio 
and five television stations add a different dimension to private enter-
prise provided entertainment. 
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TABLE 13 
SUMMATION OF GENERAL RECREATION 
USER-ORIENTED AREAS 
Neighborhood Parks* Community Parks* Regional Parks 
Location Number Acreage Number Acreage Number Acreage 
Las Vegas 28 135.46 8 246.30 3 2900.0 
North Las Vegas 13 38.32 5 110.50 2 1720.0 
Henderson 5 18.17 2 29.20 2 1660.0 
Boulder City 4 17.79 1 5.17 - -
Clark County 
Metropolitan Area 13 58.50 4 39.00 2 485.0 
Clark County - - 3 52.00 - -
TOTAL 63 268.24 23 482.17 9 6760.0 
*Includes developed Park-school facilities 
Source: Drs. White, Malamud, and Nixon, Socioeconomic Impacts of the 
Second Stage of the Southern Nevada Hater Project and Its 
A1ternatives. 
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5. Social Services 
For an area of its size the Las Vegas Valley has avail-
able a wide variety of social services. Health care in the area is in 
keeping with or above current needs. There are nine hospitals with a 
total of 1,549 licensed beds in Clark County. There are also several 
nursing facilities. 
The Las Vegas area has a full range of welfare and social 
service programs operated or funded by Federal, State and local govern-
ments or by private entities. Of significance is the fact that welfare 
payments per capita are well below the national average and the drug and 
alcohol abuse programs confront problems of lesser magnitude than those 
existing in other cities of comparable size. 
There are several modes of transportation available in 
the Valley. The area is served by an international airport, bus and 
rail travel, as well as taxis and private and rental automobiles. 
The Las Vegas area has a good communication system. -
Three newspapers are published daily in Las Vegas Valley, and there are 
several less frequent publications. The Valley also has 12 radio 
stations and five television stations. 
A more complete list of welfare and social service 
programs available in the Las Vegas Valley can be found in Appendix F. 
6. Education 
Those who are either students or engaged on the staff of 
educational institutions number nearly 100,000 and comprise nearly one-
third of the population of the Las Vegas Valley. More than 60 percent 
of the State and local government expenditures made in the Valley are 
for educational purposes. 
The public school needs of the Las Vegas Valley are 
served by the Clark County School District, which also serves the small 
outlying communities of Moapa Valley, Virgin Valley, Indian Springs, 
Boulder City, and the other rural areas of Clark County. CurrentTy 
within the main part of the Valley there are 56 elementary schools, 
14 junior high schools, and nine high schools. Henderson has three 
elementary schools, one junior high school and one high school. 
Boulder City has one elementary school and one junior and senior high 
school. 
Total Clark County enrollment for the 1974-1975 school 
year was 79,177, with 35,437 elementary students, 36,300 secondary 
school students, 2,038 in special education programs, and 5,402 in 
kindergarten. 
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Higher education in the Las Vegas Valley is conducted by 
the University of Nevada, Las Vegas, and the Clark County Community 
College, both of which are components of the University of Nevada 
System. Both institutions are characterized by rates of growth which 
are relatively high in comparison with the growth of colleges and 
universities elsewhere. 
Beginning in 1957 and achieving independence from the 
University of Nevada in Reno in 1968, the University of Nevada, 
Las Vegas, has grown rapidly to a current enrollment in excess of 
8,000 students. The Clark County Community College functions as a part 
of the Community College Division of the University of Nevada System. It 
has grown very rapidly since its foundation in 1971 to an enrollment of 
7,300 students. 
7. Government Operations 
Five general purpose governments now exist in the 
greater Las Vegas area of Clark County. They are Boulder City, County 
of Clark, Henderson, Las Vegas, and North Las Vegas. A more detailed 
description of current government structures may be found in Appendix 
8. Law and Justice 
The Las Vegas Valley is served by a Metropolitan Police 
Department employing 713 assigned officers and other commissioned 
personnel and 235 assigned nonuniformed personnel. There are also 
police departments in North Las Vegas employing 107, in Henderson 
employing 42, and in Boulder City employing 13. The Nevada Highway 
Patrol serves the highways of the Valley. 
There are eleven district courts in the impact area. 
There are three justice courts in North Las Vegas and Henderson, two 
municipal courts in Las Vegas, and single municipal courts in North Las 
Vegas and Boulder City. 
There are eight prosecuting attorneys in the Las Vegas 
City Attorney's office, 27 attorneys in the District Attorney's office, 
and 14 in the Public Defender's office. 
The combined Clark County and Las Vegas jails, with a 
total capacity of 529 inmates, are the largest detention facilities in 
the Valley. The combined capacity of all municipalities is 500 males 
and 79 females. The City of North Las Vegas is expected to more than 
double its facilities by early 1977. 
9. Housing 
Las Vegas' housing stock is characterized by its newness, 
resulting from the area's rapid economic and population growth. 
There are 120,966 occupied housing units in the Las Vegas 
area. Of these, 73,389 are single-family residences, 33,089 are apart-
ments, and 15,040 are mobile homes. 
While the trend in the nation is away from single-family 
and toward multiple-dwelling units, higher density living has found less 
acceptance in Las Vegas than nationwide. In the last 5 years, however, 
the percentage of difference in authorized building permits for single 
family and multi-family units has not been that substantial. 
In 1970, the median value of owner occupied housing units 
in Las Vegas was $23,000, 35 percent above the corresponding national 
median. Median monthly rent was $136 in Las Vegas, 54 percent above the 
national median. Las Vegas' relatively high property values are ex-
plained in part by the high incomes of the area's residents and, in 
part, by the newness of its housing stock. 
High quality is associated with Las Vegas' housing stock. 
Approximately 15 percent of the homes have in-ground swimming pools. 
10. Water Use 
Water use in the Las Vegas Valley is relatively high. 
The average annual use of water is approximately 155,000 acre-feet. Of 
this total use about 70,000 acre-feet are ground-water withdrawals, 
about 75,000 acre-feet Colorado River diversions, and about 10,000 acre-
feet are reclaimed wastewater. Daily peaking rates in summer tend to be 
relatively high. A peak flow of 175 Mgal/d from the first stage of the 
Southern Nevada Water Project was reached in July 1975. 
These totals can be further broken down into their uses. 
By far the greatest use is for private residences and transient visitor's 
facilities. This requires approximately 90,000 acre-feet of potable 
water annually. Parks and public facilities use about 9,000 acre-feet 
of potable water annually. Golf courses use approximately 6,000 acre-
feet of potable water and 1,200 acre-feet of reclaimed wastewater 
annually. About 3,000 acre-feet of potable water and about 4,500 acre-
feet of reclaimed wastewater are used annually for agricultural pur-
poses. Heavy industry uses approximately 13,500 acre-feet of potable 
water annually. Commercial and light industrial use accounts for 
20,000 acre-feet of potable water annually. Military use requires about 
3,000 acre-feet of potable water annually. The generation of power 
makes use of about 4,000 acre-feet of reclaimed wastewater annually for 
cooling purposes. A breakdown of the water usage in the project area 
appears in Table 14. To design a delivery system for Nevada's apportion-
ment of Colorado River water, estimates were made of the quantities of 
water which would be used by the various consumers. These estimated 
quantities are found in Table 15. 
TABLE 14 
MUNICIPAL MATER USAGE FOR PROJECT SERVICE AREA 
Southern Nevada Mater Project, Second Stage, Nevada 
Unit: Acre-Feet 
Las Vegas Metered Ground-
Valley. and and Lake Total 
Boulder Mater North Nell is lu.iestic Unmeasured Mater Sewage**** Mater 
Year City BM! Henderson District Las Vegas A.F.B. Other*' dells Mell Permits Totals Reuse Usage 
Lake Mead 
Mater *2,743 14,834 **6,063 **13,353 -- - 1,106 -- — 38,099 
1970 9,130 132,756 
Ground 
Mater - — - 47,866 11,473 2,422 -- 5,994 17,772 85,527 
Lake-Mead 
Mater *2,795 13,253 **6,434 **20,664 454 284 1,213 -- — 45,097 
1971 10,101 140,632 
Ground 
Mater -- -- - 45,338 12,835 2,409 — 6,267 18,034 85,434 
Lake Mead 
Mater *3,263 13,077 **6,611 42,686 1,284 1,550 1,350 -- — 69,821 
1972 9,663 149,563 
Ground 
Mater -- - - 31,785 12,941 2,050 — 6,563 16,740 70,079 
Lake Mead 
Mater *4,105 14,631 **6,944 49,691 2,404 1,317 1,293 — — 30,385 
1973 9,427 159,576 
Ground 
Mater - - -- 33,303 11,835 1,848 -- 6,903 15,369 69,758 
Lake Mead 
Mater *3,945 15,038 **6,248 49,599 3,362 1,915 1,265 -- — 81,372 
1974 8,044 167,813 
Ground 
Mater - - - 40,492 11,315 1,512 - 7,253 17,825 78,397 
Lake Mead 
Mater *5,678 11,768 **6,622 55,260 6,382 1,912 1,156 -- - 88,777 
1975 8,000 169,599 
Ground Mater -- - - 37,850 8,242 821 - 7,473 18,436 72,822 
*Includes diversion to Boulder City at Hoover 0am. 
**Includes water delivered through facilities at Basic Management, Incorporated. 
***Includes Nevada Fish and Game, Johns Manville Corp.. and National Park Service. 
****lncludes agriculture, golf courses, and powerplant cooling. 
Source: This table was prepared by the Bureau of Reclamation based on information provided 
largely by the Division of Colorado River Resources. 
Table 15 Estimated Quantities of Hater Used for the Design of the Southern 
Nevada Water Project Delivery System 
Estimated 
Estimated Quantities (Acre-Feet) Depletion 
Entity First Stage Second Stage!/ Total (Acre-Feet) 
(Use Above Hoover Dam) 
Southern Nevada Water Project 
Las Vegas Valley Water 
District 
City of North Las Vegas 
City of Boulder City 
City of Henderson 
Mel lis Air Force Base 
99,000 
20,000 
2,000 
7,000 
4,000 
100,800 
20,000 
13,000 
33,000 
200,000 
40,000 
15,000 
40,000 
4,000 
136,700 
27,400 
15,000 
27,400 
2,800 
Project Total - - - - - - 299,000 209,300 
Basic Management, Inc. 
Boulder City 2/ 
National Park Service 
41,277 
5,890 
2,000 
41,277 
5,890 
2,000 
Subtotal - - - - - - - - 348,167 258,467 
(Use Below Hoover Dam) 
Ft. Mohave Indian Res. 4/ 
Southern California Edison 
Mohave Steam Generating 
Plant 3/ 
12,534 
30,000 
7,756 
30,000 
Subtotal - - - - - - - - 42,534 37,756 
Unaccounted for Misc. Users 3,777 3,777 
Total 394,478 300,000 
!/ Estimated contract quantities. 
2/ Boulder City pipeline to Hoover Dam - exclusive of SNWP. 
3/ Water supplied from SNWP allocation under contract until July 1, 2006. 
Assumes a consumptive use of 4 acre-feet/acre. 
Source: This table was prepared by the Bureau of Reclamation based on in-
formation provided largely by the Division of Colorado River 
Resources. 
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M. Land Use Patterns 
1. Undeveloped Areas 
The existing land use pattern in the Las Vegas Valley is 
characterized by leap-frogging subdivision developments in a checker-
board pattern separated by open desert-type land areas. The open areas 
tend to fill in eventually, but the cost of land still encourages the 
outer fringe developments more than a filling in of the empty spaces. 
The urbanized area is approximately 40 percent developed and about 
60 percent open space at the present time. 
2. Developed Areas 
The center of population in Clark County is the Las Vegas 
Metropolitan Area in Las Vegas Valley, with the cities of Las Vegas, 
North Las Vegas, and Henderson, and urbanized unincorporated areas 
administered by the county. The city of Las Vegas presently encompasses 
51 6 square miles, the city of North Las Vegas 44.5 square miles, and 
the City of Henderson 66 square miles. In total, the Las Vegas Valley 
has ar .oximately 32,000 acres of urban areas. Boulder City has, at 
last count, 1,148 acres of urban areas. 
3. Irrigated Areas 
Las Vegas is surrounded by desert and has very little 
agricultural land. During 1954 only about 1,600 acres of crops and 
pasture were irrigated in the Las Vegas Valley. This figure has de-
creased to a current 1,200 acres, reflecting the ever increasing demand 
for land and water for municipal use. 
4. Industry 
Approximately 2,100 acres of the Las Vegas Valley are 
used by industry. This area is principally held by Basic Management 
Inc., located in Henderson. About 30 acres of land in Boulder City are 
used for industrial purposes. 
5. Recreational 
Areas of recreation play an important part in the Las 
Vegas Valley. Parks account for about 6,720 acres in the Las Vegas 
Valley and about 38 acres in Boulder City. 
There are four major recreational areas outside the Las 
Vegt.s Valley itself which are used extensively both by Las Vegas resi-
dents and by visitors to the Las Vegas Valley. These four are Red Rock 
Canyon; the Las Vegas Ranger District of the Toiyabe National Forest, 
the Valley of Fire State Park, and the Lake Mead National Recreation 
Area. 
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The Red Rock Canyon area, which is jointly administered 
by the Bureau of Land Management and the State of Nevada, offers a 
number of recreational sites generally regarded as highly attractive and 
some sites of specific geologic and archeological interest. Among its 
attractions is the old Krupp Ranch which is now a Nevada State Park. 
The combined areas contain 64,000 acres. 
The Las Vegas Ranger District of the Toiyabe National 
Forest includes the Spring Mountains, which in their higher portions are 
heavily forested and in winter covered with snow, supporting winter 
sports. The area has significant private development and supports a 
variety of dispersed recreation activities, including hiking, back-
packing, skiing, and mountain climbing. A total of 57,879 acres are 
included in this National Forest area. 
The Valley of Fire State Park is about 75 miles northeast 
of Las Vegas and contains about 34,000 acres. The park is based on a 
central core of heavily eroded sandstone with iron content providing, in 
different levels of leaching, strong and varying color patterns. There 
is a visitor center in which the history, geology, and ecology of the 
region are explained through visual exhibits. 
The Lake Mead National Recreation Area is based on the 
two large lakes created through the construction of Hoover and Davis 
Dams on the Colorado River. The 692,487 acres of the Lake Mead National 
Recreation Area are located in Clark County, Nevada. The area offers 
year-round water recreation with the peak season occurring during the 
summer, despite high summer temperatures. Both lakes offer a variety of 
fishing. Six separate business organizations provide trailer parks, 
boat docks, and restaurants in generally well developed installations in 
this National Park Service area. 
6. Military 
The only military use of lands within the project area is 
by Nell is Air Force Base. It is the largest tactical air base in the 
United States. The base proper is 4,430 acres. Included in the air 
base complex are the 8,000 acres formerly used for the old Lake Mead 
Naval Base, the 2,260-acre Indian Springs Auxiliary Air Field, and the 
4,500-acre Sheep Mountain Gunnery Range. Extensive additional acreage 
is used by the Base; however, it is located outside the project area. 
N. The Future Environment Without the Project 
At the present rates of use, the available water supplies in 
the project area can support a population of about 443,000 people, which 
will be reached in the early 1980's. Before such a stage is reached, 
however, measures for water conservation and reclamation will probably 
be undertaken, allowing the area to grow toward a maximum population of 
about 518,000 by the mid 1980's. Such measures would include higher 
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water charges, regulations or tax rates designed to discourage or stop 
the establishment of new industries, a freeze on new water connections 
or zoning laws to prohibit new residential and commercial developments, 
and an increased use of treated wastewater for parks, golf courses, 
irrigated agriculture, and public facilities. 
According to the socioeconomic impacts study for the second 
stage, all of these restrictions would probably cause a general decline 
in the life style of the Las Vegas Valley. The cost of living would 
probably be higher because of rises in salaries, rents, prices for local 
products, and land values for developed areas with water supplies. 
A typical result of low water supplies and high costs is the 
gradual concentration of the population into urban areas of high den-
sity, particularly into multiple-dwelling buildings, which consume less 
water than an area of low-density, single-family houses. Increased 
competition for the available water will cause a progressive decline in 
the number and quality of parks, greenbelts, and other such amenities in 
the area. 
By restricting the outward expansion of the area's commu-
nities, the lack of new water supplies would tend to preserve the 
existing desert vegetation and wildlife in the areas where expansion 
would have occurred. However, Las Vegas Mash and other local areas of 
riparian vegetation, which are supported entirely by return flows from 
municipal, domestic, and industrial water, could deteriorate if the 
water conservation and reclamation practices reduced the amount of 
return flows. Mith the loss of riparian vegetation, wildlife populations 
in these areas would be reduced. 
Considering the severity of the economic problems caused by 
the lack of a future water supply, the State of Nevada would certainly 
seek other means of diverting its legal entitlement of Colorado River 
water into the project area. Although there would be a minimum delay of 
at least three years in starting construction, the economic growth of 
Las Vegas could justify the fairly high expenditures required for such 
a project. The State could also convey ground water from other basins 
into the project area. For instance, the State Engineer's Office, in a 
1971 special report, entitled "Mater for Nevada", has already identified 
several alternate ground-water sources in other valleys around the Las 
Vegas Valley. These alternate sources are included in the discussion of 
alternatives in Chapter VIII. 
H). ENVtRONMENTAL !MPACT$ 
OF PROPOSED ACTION 
Ill ENVIRONMENTAL IMPACTS OF PROPOSED ACTION 
Construction of the second stage will result in both direct and 
indirect environmental impacts. The direct impacts of the second stage 
will be very similar to those of the first stage, which were construc-
tion impacts and hence short term and fleeting in nature. Most of the 
direct impacts of the second stage will also be construction impacts. 
The majority of land used for the project is in the pipeline right-of-
way and, since the pipe will be buried underground, this land will be 
returned to its current state or in the case of undisturbed areas will 
eventually revert to its natural state. The exposed, above ground 
facilities of this project cover less than 23 acres and it is on this 
land that the direct impacts will occur. 
The indirect impacts of the project, though, are not so fleeting. 
The water supplied by the first and second stages of the Southern Nevada 
Mater Project is a factor which will accommodate the projected increase 
in population in the project area that is estimated to grow to 750,000 
by the year 2000. Obviously, there will be a considerable number of 
environmental impacts associated with that population growth. A greater 
number of people will have a greater impact on air quality, water quality, 
and land use in the Las Vegas Valley. 
There are other factors which influence population growth in a 
desirable area besides a dependable water supply.1/ Population growth 
is also determined by the number of jobs available in a given area. Job 
opportunities result from economic growth in the area's basic industries. 
This growth in basic industries, in turn, produces jobs in the support 
services. An increase in industrial jobs, for instance, produces the 
need for more teachers, barbers, housing developers, and retail clerks. 
The resort industry is the largest industry in Southern Nevada. Due to 
the overall western migration of population, especially to the west 
coast, the resort industry of Southern Nevada is expected to continue 
its growth. This growing population on the west coast will be seeking 
more and more leisure time activities, such as those provided in the Las 
Vegas area. Due to the favorable climate of the Las Vegas Valley, there 
are no significant seasonal declines in the use of the area. Therefore, 
as the resorts in Southern Nevada grow, they will create jobs which will 
serve as a magnet to attract additional population. 
1/ Economic Development and Mater Resource Investments, Rinkin/Carson, 
Inc., Mashington, D.C., August 1973. 
The Role of Mater in Regional Economic Development, Utah State 
University, Logan, Utah, October 1971. 
Population Growth in Communities in Relation to Mater Resources 
Policy, Rinkin/Carson, Inc., Mashington, D.C., October 1971. 
Socioeconomic Profiles of Four Mestern Communities and Factors Related 
to Their Growth, John R. Christiansen, BYU, Provo, Utah, January 1973. 
Mater Supplies and Economic Growth in an Arid Environment - An 
Arizona Case Study, Maurice M. Kelso, Milliam E. Martin, and Lawrence 
E. Mack, University of Arizona, Tucson, Arizona, 1973. 
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Population growth is also correlated with per capita income. High 
wages attract more people. The per capita income of Las Vegas is above 
the national average and this fact attracts people to the area. 
Population growth can also be encouraged by a favorable climate. 
Year round sunshine and multiple recreational opportunities attract not 
only retirees but working people as well. The Las Vegas area has both 
these inducements. 
Water is only one of a series of factors which influences population 
growth. Since it is, however, a factor, this impact statement will 
address the first level of secondary environmental impacts of increased 
population in the Las Vegas Valley that will occur concurrently with the 
development of the second stage of the Southern Nevada Water Pro.iect. 
A. Geology 
1. Topography 
Physical changes have occurred on the terrain of the 
Southern Nevada Water Project area as a result of the first stage of the 
project. Access roads were constructed along the pipelines within the 
Bureau of Reclamation right-of-way. Most of these roads were graded 
over after construction; however, traces of these roads are still 
visible despite the fact that they are being allowed to return to their 
natural condition. There are 3.5 miles of access roads still existing 
leading to Pumping Plant No. 1, Pumping Plant No. 1A, and Alfred Merritt 
Smith Water Treatment Facility, and Pumping Plant No. 2 to Regulating 
Tank 2. These roads are being maintained and have a visible effect on 
the desert topography. 
Material from excavation of pipelines was spread and 
graded along the pipelines within the Bureau of Reclamation right-of-
way. Spoil from the River Mountains Tunnel was deposited as fill in a 
wash near the outlet portal. This waste material, although graded and 
scarified to enhance the regrowth of vegetation, is visible in many 
places, producing a discolored appearance compared to the natural color 
tone existing around it. This discoloration will eventually disappear 
through the action of normal weathering. 
Rock excavation at pumping plant sites altered the local 
topography of these areas. This was most severe at Pumping Plants 
No. 1, No. 1-A, and No. 2-A. 
Minor erosion has occurred along the pipeline right-of-
way because of past trenching and earthmoving. 
The impacts on topography associated with the second 
stage will be similar to those associated with the first stage; however, 
the impacts will not be as many. The River Mountains Tunnel was built 
to accommodate the second stage and will result in no new spoil materials 
Many of the first stage pumping plant sites were excavated in antici-
pation of adding the second stage. 
2. Soils 
Trenching and earthmoving associated with the first stage 
of the project directly affected the soils of the locality. The surface 
bond of the soils was broken and various structural properties were 
lost, thus making the soils more susceptible to wind and other forms of 
erosion. 
Second stage impacts will not differ significantly from 
those of the first stage. 
3. Land Subsidence 
As can be seen in Map No. SNWP-2-RPC, the amount of land 
subsidence in the Las Vegas Valley from 1963 to 1973 varied considerably 
up to a maximum of 2 feet. The first stage of the Southern Nevada Water 
Project reduced ground-water pumping rates and therefore probably re-
duced the rate of land subsidence. There is, however, no substantial 
data to support this since the 10-year period of data collection on 
subsidence made no distinction between the rate before the first stage 
and the rate after the completion of the first stage. 
The implementation of the second stage is expected to 
further reduce ground-water pumping to 50,000 acre-feet per year. The 
State Engineer has indicated in Water for Nevada that he plans to 
revoke temporary ground-water rights in the Las Vegas Valley once an 
alternate source of water becomes available. This proposed revocation 
of temporary ground-water rights should lower the ground-water pumping 
rates in the valley. As a result of the decreased pumping rates, the 
rate of land subsidence is expected to decrease in some areas. 
B. Vegetation 
The first stage caused the removal of vegetation where perma-
nent project features were constructed. Vegetation along pipelines 
which was disturbed during construction has made a comeback and is now 
returned to near its original condition. However, the results of past 
removal of vegetation are still visible and the pipeline right-of-way 
can be seen going across the desert. 
There will be some direct effects of the second stage of the 
project upon the vegetation in the area. Along the pipeline route, 
approximately 42 acres of creosote, 12 acres of desert riparian, 
12 acres of transitional, and 122 acres of urban vegetation will be 
removed. These areas are expected to revegetate in time. See following 
Photo No. P1297-300-01068. 
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The vegetation will also be removed in the area where the 
pumping plants are located. This will involve a loss of approximately 
3 acres each of urban, creosote, saltbush, and desert riparian commu-
nities. Because of the small amount of land required for pumping plants 
this impact will be negligible, especially in view of the vast amounts 
of desert scrub throughout the project area. 
Since the completion of the first stage of the project, 
population growth has had indirect effects on the vegetation of 
the area. Since 1971 the number of acres of developed land in the 
project area has increased resulting in a loss of the native desert 
vegetation in these areas. 
Following the development of the second stage as based on a 
maximum population projection of 750,000 the desert scrub vegetation 
loss to accommodate this population could run as high as 184,000 acres, 
which is about 80 percent of the approximate 224,000 acres in the 
Las Vegas Valley. 
C. Fish and Wildlife 
There were no direct impacts on fish at the intake on Saddle 
Island as a result of the first stage. This is due to the depth of the 
intake and the slow velocity of flow through the tunnel even at full 
operation. 
A waterhole for desert bighorn sheep was created as a result 
of drainage water from air conditioner units on Pumping Plant No. 2A. 
The waterhole has helped to maintain the stability of the bighorn sheep 
populations. 
There will be no direct effects of construction on fish as a 
result of the second stage and most of the effects on wildlife will be 
slight and of short duration. Some of the wildlife may leave the area 
during construction due to disturbances, but they will return when the 
activity ceases and the area is vacated by construction personnel. 
Wildlife will be lost in proportion to the density and type of vegeta-
tion occupying the 12 acres committed to construction of pumping plants. 
Losses in the 3 acres of desert riparian vegetation will be the highest. 
The wildlife in the area has been indirectly affected by the 
first stage of the project through the loss of native desert vegetation 
to increased urbanization. This trend will continue with the second 
stage. The loss of up to 184,000 acres of native vegetation will result 
in a corresponding loss of the wildlife that inhabits these areas. 
Increasing use of the undeveloped areas for recreational purposes will 
also result in increased pressures upon the remaining wildlife popula-
tions. 
Las Vegas Valley Lateral. View showing where the Las Vegas 
Vattey Lateral, completed in 1970, crosses the Las Vegas Mash. Photo 
No. P1297-300-01068 
^ *.. 
There will be no direct or indirect impacts on the Southern 
bald eagle, the Peregrine falcon, or the native humpback sucker as a 
result of the second stage. 
D. Air Quality 
Section II.F. of this environmental statement described the 
existing air quality of the Las Vegas area. The discussion shows that 
air quality in the area can presently be considered poor when compared 
to desired air quality standards for the area. The National Ambient Air 
Quality Standards (NAAQS) for carbon monoxide (CO), particulates, and 
photochemical oxidants (Ozone) are violated regularly. 
Responsibility for monitoring air quality is held by the Air 
Po!lution Division of the Clark County Health Department and that agency 
indicates that the exact reasons for the declining air quality are not 
precisely known but are generally believed to be related to expanding 
population growth within the Valley. 
The impacts on air quality from construction of the second 
stage of the Southern Nevada Water Project will be very similar to those 
resulting from the first stage. There will be periods of increased 
blowing dust in the immediate vicinity of construction. The extent of 
the blowing dust will depend on the land area cleared and the velocity 
of winds at any given time. This blowing dust will probably be irritat-
ing to construction workers, residents, and tourists in the immediate 
area of construction. Operation of construction equipment will add 
combustion emissions to the atmosphere. 
The continuing decline of air quality in the Las Vegas area 
has been a subject of much recent attention. Almost all studies in-
dicate that some aspect of air quality will improve in spite of in-
creased population estimates but will not improve to the point of 
complying with certain NAAQS. A number of steps are being taken by 
local governmental agencies to improve air quality through enforcement 
of the State implementation plan. These include improvement of traffic 
flow as proposed in the Las Vegas Transportation Study; an annual 
inspection-testing certification program; and a reliance on emission 
control devices on automobiles dating from 1966. A recent study, con-
ducted by TRW, Inc. under contract with the Environmental Protection 
Agency predicted emissions for carbon monoxide and reactive hydrocarbons 
in the area to 1982. This timeframe is approximately when the first 
stage of the SNWP will be in full operation. These emissions are shown 
in Table 16. Figure SNWP-2-TE is a graphic display of these emissions 
which also shows that the NAAQS for CO and reactive hydrocarbons (RHC) 
will not be met in the timeframe for the first stage of the SNWP. 
Another studyl/ conducted by AeroVironment Inc. for the 
Nevada Department of Highways in support of the construction of five 
1/ Las Vegas Valley Air Quality Study - Volume 1 Technical Report -
Inc^^Apri 1*^1976^ Nevada, Department of Highways, - by AeroVironment 
75 
BASELINE AND PROJECTED EMISSIONS FOR CLARK COUNTY 
Southern Nevada Mater Project, Second Stage, Nevada 
Source of Pollution Carbon Monoxide 
1972 1/ 1977 1982 1973 1/ 1977 1982 
Stationary Sources 
Industrial Processes 7.06 2.77 2.99 8.20 8.20 8.20 
Powerplants 0.09 0.08 0.08 3.10 3.99 5.10 
Commercial, Industrial, and Domestic 
Space Heating 0.10 0.06 0.12 0.50 0.60 0.70 
Solid Waste Disposal 0.00 0.00 0.00 0.10 0.10 0.13 
Organic Solvent Usage 0.70 0.80 1.20 0.00 0.00 0.00 
Subtotal 8,. 00 3.75 4.30 11.90 12.90 14.10 
Mobile Sources 
Gasoline Powered Vehicles 24.24 15.56 10.81 147.60 110.04 72.62 
Diesel Powered Vehicles 0.20 0.26 0.33 1.40 1.60 2.00 
Aircraft 4.00 3.80 3.10 10.10 11.50 10.40 
Rai1 roads 1.10 1.38 1.58 0.84 0.90 1.20 
Gasoline Marketing 4.30 5.90 7.40 0.00 0.00 0.00 
Subtotal 33.80 26.90 23.20 159.70 125.00 87.20 
Total 41.80 30.65 27.50 171.80 137.90 101.30 
V Baseline data. 
Source: Transportation and Environmental Operations of TRW, Inc., "Transportation Control Plan of 
Development for Clark County, Nevada" (Redondo Beach, California, 1975), pages 4-11 and 4-28 
prepared for the Environmental Protection Agency. 
SNWP-2-TE Projected Total Emissions for Clark County 
(Reductions are due to national controls and not local restrictions 
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Transportation and Environmental Operations of TRW, Inc., 
Transportation Control Plan Development for Clark County, 
Nevada, (Redondo Beach, California, 1975), page 7-8 
proposed highway improvements predicted emissions in tons/day from all 
sources in the Las Vegas Valley. Table 17 shows these predictions for 
both with and without improvement conditions for 1975 (present), 1985 
(shortly after implementation of the first stage of the SNWP) and 1995 
(at about the end of implementation of the second stage of SNWP). 
The Air Pollution Control Division (APCD) of the Clark County 
Health Department has also made predictions of future conditions of air 
quality with respect to carbon monoxide (CO) Ozone (Ox) and oxides of 
nitrogen (NOx). The predictions are also made on the basis of building 
or not building the highway improvements. Table 18 shows present and 
predicted transportation related pollutants to 1995, the approximate 
time the second stage will be under full implementation. The table 
shows that while air quality will improve it will still not meet stand-
ards prescribed by the health department.!/ 
PEDCO Environmental, of Cincinnati, Ohio, under contract to 
EPA, has made a particulate emission inventory summary for the Las Vegas 
area. Table 19 shows the results of those predictions to 1985 when the 
first stage of SNWP has achieved full utilization. The Air Pollution 
Control Division has indicated^/ that these values are expected to 
increase approximately 12 percent over 5-year periods. On that basis, 
the anticipated particulate emissions for the area would be 23,849 tons/yr 
for 1990 and 26,711 tons/yr for 1995, when the second stage is about 
fully underway. 
As shown previously there have been a number of studies con-
ducted on the air quality of the Las Vegas area with varying predictions 
as to what air quality will be in the future. Ultimately the predic-
tions are that, despite the expanding growth in the Valley, the levels 
of CO will show significant improvement and the levels of Ox will show d 
slight improvement from the measures being taken through the State 
Implementation Plan, but the air quality is still expected to violate 
NAAQS at certain times during the year when meteorological conditions 
are right. The levels of NOx and particulate matter, for example, are 
expected to get worse. As far as CO and Ox are concerned, these pol-
lutants will exceed the standards 20 years from now regardless of whether 
or not the second stage is constructed. The effect on people could be 
detrimental depending on the duration and intensity of the violation. 
Primary standards were established as a health protection measure and 
violation of these standards could result in health problems for some 
people. These problems would first manifest themselves in the elderly 
and sick members of the population. Symptoms would be general shortness 
of breath for those suffering from emphysema or other bronchial ailments 
to cardiac problems for people with a history of that type of ailment. 
!/ The projections of future air quality given in this chapter are 
based on the population growth projections of the Clark County Regional 
Planning Council. See Chapter II, Section L, Part 1. 
2/ Personal communication, November 2, 1976. 
77 
TABLE 17 Total source emissions inventory (tons/day) in the Las Vegas Valley by source type for the 
case with (W) and without (W/0) proposed projects. 
1975 1985" 
W/0 M/0 
1995 
Mobile 
Motor Vehicles 
CO 
163.4 
riMHC 
16.9 
NOx 
21.2 
Part. 
2.1 
CO 
149.7 
NMHC 
15.6 
NOx P 
32.5 
art. 
4.8 
CO 
127.6 
NMHC 
14.3 
NOx 
36 J 
Part. 
4.8 
CO 
93.5 
NMHC 
10.9 
NOx 
26.6 
Part. 
5.7 
CO 
79.7 
NMHC 
10.0 
NOx 
29.9 
Part. 
5.7 
Aircraft 11.9 13.1 4.0 3.0 16.0 11.5 10.5 7.8 16.0 11.5 10.5 7.8 17.6 11.3 12.8 8.1 17.6 11.3 12.8 8.1 
Rai1 road O.S 1.1 4.3 0.0 1.3 1.8 7.0 0.1 1.3 1.8 7.C 0.1 1.5 2.0 7.9 0.1 1.5 2.0 7.9 0.1 
Stationary 
Point 8.3 1.5 8.3 0.7 8.3 1.1 8.3 0.7 8.3 1.1 8.3 0.7 8.3 1.2 8.3 0.7 8.3 1.2 8 . 1 0.7 
Area 0.4 5.0 1.3 0.7 0.7 8.2 2.1 1.1 0.7 8.2 2.1 1.1 0.7 9.2 2.4 1.2 0.7 9.2 2.4 1.2 
TOTAL 189.8 37.6 39.0 6.5 176.0 38.2 60.4 14.5 153.9 36.9 64.4 14.5 121.6 34.6 58.0 15.8 107.8 33.7 61.3 15.8 
" Contribution 
by Automobile 89 45 54 32 85 55 54 33 83 39 57 33 77 32 46 36 74 30 49 36 
Source: Las Vegas Valley Air Quality Study 
vnl. 1. Technical Report, prepared for State of Nevada Department of Highways, 
by AeroVironment April 1976 
TABLE 18 
PRESENT AND PREDICTED TRANSPORTATION RELATED POLLUTANTS!/ 
(Derived from proportional model) 
Present 
No Build 
Developed 
Year 
1975 
1995 
1995 
Peak 
1-Hr. CO 
Reading 
(Std. 35 ppm) 
Obs. 
31.0 
Pred. 
19.9 
17.4 
Peak 
8-Hr. CO 
Reading 
(Std. 9 ppm) 
Obs. 
22.1 
Pred. 
13.5 
12.6 
Peak 
1-Hr. Ox 
Reading 
(Std. 0.08 ppm) 
Obs. 
0.22 
Pred. 
.20 
.19 
Annual NOx 
Average 
(Std.0.05 ppm) 
Obs. Pred. 
0.017 
.025 
.027 
kO 
1/ Personal communication with District Health Department, Air Pollution Control Division. This 
table represents the newestmodel and contains the best estimate of the future available at this time. 
TABLE 19 
LAS VEGAS PARTICULATE EMISSION 
INVENTORY SUMMARY, TONS/YEAR 
Source category 1 9 7 5 1 9 8 0 1 9 8 5 
Fuel Combustion: 
Residential * 3 7 . 2 4 0 . 4 4 5 . 6 
Commercial/Institutional 1 3 4 . 4 1 5 3 . 6 1 7 7 . 3 
Industrial 5 5 . 8 " 6 1 . 6 6 8 . 0 
Industrial processes 2 9 8 6 . 0 3 2 9 7 . 0 3 6 4 0 . 0 
Burning 5 1 . 9 5 5 . 2 5 9 . 2 
Mobile Sources: -
Aircraft . 7 1 . 8 7 8 . 0 8 7 . 1 
.Railroad 1 3 . 5 1 6 . 4 1 9 . 4 
Auto exhaust 7 9 5 . 7 9 4 5 . 7 1 0 6 4 . 1 
Off-highway 2 0 6 . 8 2 3 6 . 3 2 7 2 . 8 
Fugitive Dust Sources: 
Construction 1 2 3 9 . 0 1 4 0 5 . 0 1 5 8 7 . 0 
Normal paved streets 2 1 2 2 . 7 3 4 7 7 . 6 4 9 2 9 . 2 
Dirty paved streets 4 3 . 9 -
-Unpaved roads 5 8 1 8 . 0 5 8 1 8 . 0 5 8 1 8 . 0 
Sand and gravel pits 7 1 1 . 0 7 1 1 . 0 7 1 1 . 0 
Agriculture 1 8 0 . 0 1 8 0 . 0 1 8 0 . 0 
Various Fugitive Sources: 
Cleared areas 2 3 0 9 . 9 2 3 0 9 . 9 2 3 0 9 . 9 
Heavy equipment storage 2 7 . 6 2 7 . 6 2 7 . 6 
Playgrounds 5 . 0 5.0- 5 . 0 
Unpaved parking lots 3 8 . 5 3 8 . 5 ' 3 8 . 5 
Road shoulders* 
< 
Railroad right-of-ways 2 0 2 . 9 2 0 2 . 9 2 0 2 . 9 
Horse corrals 5 1 . 0 5 1 . 0 5 1 . 0 
Total 17,102. 6 19110.7 21,29 3'. 6 
* Houl shoulder emissions included with unpaved parking 
lot emissions. 
Source: PEDCO Environmental, Cincinnatti,*Ohio 
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Secondary standards were established from the aspect of 
"quality of life". Violation of these standards in the atmosphere 
generally leads to less severe impacts and include such things as 
increased levels of visual pollution as well as eye irritation. These 
impacts are more subjective in nature and the severity of the impact is 
directly related to the individual being affected. The APCD is cur-
rently arranging for an air quality study that will attempt to predict 
future air quality in the Las Vegas Valley. This study is being con-
ducted in cooperation with the "208"1/ planning program currently 
underway, which also takes into account the amount of water available 
from both stages of the Southern Nevada Mater Project. The studies will 
progress along with the plan formulation process. 
E. Mater Supply and Quality 
1. Surface Mater 
The first stage of the project had little direct impact 
on the surface water in Lake Mead. Because of construction, sediment 
load going into the lake from return flows has increased slightly. 
The first stage provided a water supply of 66,300 acre-
feet in 1975 to the project area, with this figure expected to increase 
each year till the maximum amount of 132,200 acre-feet is delivered in 
the early 1980's. The quality of water used in the project area has 
been affected by the first stage to the extent that those residents 
formerly using only ground water have experienced a lowering of water 
quality because Lake Mead water quality is poorer than the ground-water 
quality. 
The second stage is expected to produce impacts of re-
ducing the water quality similar to the first stage. Again there will 
possibly be a slight increase in sediment load entering the lake because 
of construction, but the major impact will be a lowering of water 
quality in the distribution systems as Lake Mead water is substituted 
for ground water. 
The second stage, since it will involve the increased 
delivery of Lake Mead water, will continue to impact the water quality 
until the maximum delivery is made after 2000. Using total dissolved 
solids as an indicator, the change in average water quality is shown in 
Table 20. It is important to point out that this is the average water 
quality and is based on the assumption that the full delivery of 
Lake Mead water will be mixed with the full delivery of ground water. 
In actuality, this mixing will not take place in this way. Some areas 
will continue to rely mainly on ground water and other areas will rely 
solely on Lake Mead water with some areas receiving a mixture of both. 
It is presented only to give an indication of what the average water 
quality will be throughout the project area. 
1/ Section 208, "Comprehensive Area-Mide Maste Mater Management 
Planning," of P.L. 92-500, Federal Mater Pollution Control Act of 1972. 
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TABLE 20 
SOUTHERN NEVADA MATER PROJECT 
WATER QUALITY 
AS REFLECTED IN 
TOTAL DISSOLVED SOLIDS 
Year 
Lake Mead 
Wa ter 
Ground 
Water 
Combined 
Water 
Acre feetj_/ Mg/1 Acre feeti/ Mg/1 Acre feet Mg/1 
1975 65,000 6 8 0 ^ 47,000 450 112,100 583 
1980 119,300 802-/ 47,000 450 116,300 694 
1990 225,300 912^/ 47,000 450 272,300 832 
2000 284,000 953-/ 47,000 450 331,000 882 
1/ S.N.W.P Diversion less diversion to Boulder City 
2/ U.S.G.S. Water Data Report A2 75-1 
3/ Table 18, "Quality of Water, Colorado River Basin, Progress ReDort 
No. 7, January 1975." 
4/ Pumped in 1975, from Decree Accounting 
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There are no limits of acceptability prescribed for total 
dissolved solids in raw water for drinking water supplies.1/ Some 
health standards, such as those of the National Technical Advisory 
Committee, set a limit of 50Cp/m for total dissolved solids in municipal 
drinking water. Colorado River water clearly exceeds this particular 
standard. However, the impacts on public health of drinking water high 
in total dissolved solids is an unresolved question. Several studies 
have been undertaken on populations of people in order to determine the 
effects of varying degrees of water softness/hardness relative to the 
disease problem. Some data shows a statistical association between 
cardiovascular mortality and the mineral content of local drinking 
water. Statistical correlation showed that the softer the drinking 
water the higher the incidence of disease and the harder the water the 
lower the incidence of disease. Evidence that social, economic, in-
dustrial, or other environmental conditions are responsible for the 
statistical associations could not be found. Clinical studies from 
small communities with soft water when compared to hard water commu-
nities showed higher levels of heart rate, blood pressure, and blood 
cholesterol. There appears then to be mounting evidence supporting the 
hypothesis that heart disease and hardness/softness of water supplies 
are interrelated.2/ So even though the Colorado River water brought 
into the Las Vegas Valley by the second stage will be high in total 
dissolved solids, it should not be injurious to health. On the con-
trary, some studies have shown, it should be beneficial to health. 
jl/ Environmental Protection Agency, Proposed Criteria for Mater 
Quality, Volume I, Oct., 1973. 
2/ a) A.G. Shaper, D.G. Clayton, and J.N. Morris, "The Hardness of 
Mater Supplies and Cardiovascular Disease," International Standing 
Committee on Mater Quality and Treatment. 
b) A.G. Shaper, "Soft Mater, Heart Attacks, and Strokes," Journal 
of the American Medical Association, Oct. 7, 1974. 
c) Margaret D. Crawford and M.J. Gardner, "Mortality and Hardness 
of Local Mater Supplies," The Lancet, April, 1968. 
d) T. Crawford and Margaret D. Crawford, "Prevalence and Pathological 
Changes of Ischaemic Heart-Disease in a Hard-Mater and in a Soft-Mater 
Area," The Lancet, Feb. 4, 1967. 
e) Margaret D. Crawford, M.J. Gardner, and J.N. Morris, "Changes in 
Mater Hardness and Local Death Rates," The Lancet, Aug., 14, 1971. 
f) Henry A. Schroeder, M.D., "Relation Between Mortality From 
Cardiovascular Disease and Treated Mater Supplies," The Journal of the 
American Medical Association, April 23, 1960. 
g) Henry A. Schroeder, M.D., "Municipal Drinking Mater and Cardio-
vascutar Death Rates," The Journal of the American Medical Association, 
January 10, 1966. 
h) J.G. Fodor, C.J. Pfeiffer, and V.S. Papezik, "Relationship of 
Drinking Mater Quality (Hardness-Softness) to Cardiovascular Mortality 
in Newfoundland," CMA Journal, June 2, 1973. 
See bottom of next page for continuation of footnotes 
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At the full development of the Southern Nevada Mater 
Project, a total of 299,000 acre-feet of water will be pumped from 
Lake Mead. The total withdrawal of 299,000 acre-feet of water for the 
Southern Nevada Mater Project constitutes less than 2 percent of the 
average 20,000,000 acre-feet of water in Lake Mead. The net effect on 
the water level computed at elevation 1178.93 (capacity 20,000 acre-
feet, which was reached several times in 1975) would be as follows: the 
first stage could have the total impact of lowering the water level 
0.5 feet; the second stage could lower the water level 0.7 feet; and the 
combined impact of the first and second stages would be the lowering of 
the water level 1.2 feet. This analysis of how much the water level in 
the lake could be lowered by withdrawing project water is only hypo-
thetical. It assumes that the volume of water in the lake would remain 
constant and that all the project water would be drawn out at one time. 
In actual practice, the volume of water in the lake is constantly being 
replenished by deliveries from upstream and the project water would be 
drawn out over a year's time. 
The Southern Nevada Mater Project will also affect the 
Las Vegas Mash, which carries return flows from the Las Vegas Valley to 
Lake Mead. Additional water use in the Las Vegas Valley means additional 
flows in the Las Vegas Mash. Additional flows in the wash means that 
the wash channel will continue to erode. Reliable estimates of how much 
further the wash will erode do not exist. The past history of erosion 
in the wash is not known because records have only been kept since 1975. ( 
Head cutting went upstream 350 feet between March 21, 1975 and August 13, 
1975, and another 650 feet between August 13, 1975, and November 8, 
1976. However, most of this head cutting was due to heavy runoffs 
resulting from rainstorms, and not from the normal return flows. 
Erosion will continue as long as there is water in the wash. However, 
return flows in the future may be modified to the extent that effluent 
is used directly for beneficial uses in the Las Vegas Valley. The 
following tabulation gives the increased annual return flows in the Las 
Vegas Mash due to the Southern Nevada Mater Project under one assumption 
of no use of effluent: 
i) C.J. Roberts and S. Lloyd, "Association Between Mortality from 
Ischaemic Heart-Diseases and Rainfall in South Males and in the County 
Burroughs of England and Males," The Lancet, May 20, 1972. 
j) Donald R. Peterson, Donovan J. Thompson, and Jun-Mo Nam, "Mater 
Hardness, Arteriosclerotic Heart Disease and Sudden Death," American 
Journal of Epidemiology, Feb. 20, 1970. 
k) Henry A. Schroeder, M.D., "Relations Between Hardness of Mater 
and Death Rates from Certain Chronic and Degenerative Diseases in the 
United States," Epidemiology, December, 1960. 
( 
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Return Flowsl/ to Las Vegas Wash 
Due to the Southern Nevada Water Project 
Tons of 
Year Return Flow Salt 
1980 43,700 ac.ft. 106,600 
1990 78,100 ac.ft. 180,300 
2000 112,200 ac.ft. 253,800 
If these estimated increased flows in Las Vegas Wash occur, there may 
be an increase in the vegetation growing along the wash and possible 
further erosion of the current Las Vegas Wash channel. 
2. Ground water 
The impacts of the project on ground water in the Valley 
will vary according to the place of use. However, a general analysis 
of current knowledge is presented to identify the range of probable 
effects. 
The project water will be delivered to accommodate both 
existing and anticipated growth in the west side of the Valley, an area 
underlain by extensive deposits of impermeable caliche. Return flows 
from water use in such areas may raise the local water table. Due to 
the impermeable deposits which are above the deep aquifers, the water 
will tend to move laterally through the subsurface materials in a 
direction approximately parallel to the slope of the ground surface and 
into other areas of the Valley. 
The west side of the Valley and the North Las Vegas area 
are primary users of potable ground water, accounting for more than 65 
percent of all withdrawals. Importing first stage project water reduced 
the mining of ground water by about 15,000 acre-feet per year, and the 
second stage is expected to result in a further decrease in ground-water 
pumping by about 25,000 acre-feet per year. This will assist in helping 
the State Engineer limit the ground-water withdrawals to 50,000 acre-
feet annually. The reduction in overpumping will lessen the rate of 
decline in the valley's deep aquifers which are the main source of 
potable ground water. Decreased pumping will be reflected in a re-
duction in pumping lifts, some increase in individual well yields, and 
improved economics of pumping for those wells remaining in operation. 
The impervious overlying strata of the deep aquifers are 
sufficient in most of the valley to prevent downward leakage from the 
poor quality overlaying water table into the deeper potable ground 
water. A reduction in pumping rates would enhance this condition. In 
specific areas, however, heavy pumping has caused a local ground-water 
depression, and the lack of an overlying impervious strata could result 
1/ This is outflow from sewer plants and would be decreased by con-
sumptive use on farms and by phreatophytes. It would be further 
decreased by evaporation from the water surface in the wash. 
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in some downward leakage of the shallow water in these areas. Leakage 
would add to the water supply, but may cause some deterioration in 
ground-water quality. 
Increased urbanization with its additional use of water 
on lawns, parks, and green belts will result in reduced quality of the 
shallow ground water by leaching out the surface salts and forcing them 
into the water table. Additional septic tanks in outlying areas would 
also degrade the quality of the shallow ground water. However, this 
water is generally not considered as being potable. In the central and 
eastern portions of the Valley, the shallow ground water is so saline 
(as high as 4,000 mg/1) that no detectable trends have been indicated 
either through the use of first stage water or from the use of sewage 
effluent for irrigation in the Valley. One exception has been the 
general trend in the increase in nitrates, which is particularly notice-
able in areas of extensive septic tank development or irrigation with 
sewage effluent. Infiltration of lawn fertilizers and septic tank 
development in expanding urban areas can be expected to continue this 
trend, although the effect cannot be quantified at this time. 
The sludge produced by the operation of the Southern 
Nevada Water Project will have no measurable impact on the water quality 
beneath the disposal areas. Sludge being produced by the Alfred Merritt 
Smith Water Treatment Facility has been tested for the following toxic 
constituents with the following results:!/ 
Mean amount 
Amount in Amount in sludge in test soils 
Constituent Sludge(mg/qm) converted top/m (p/m) 2/ 
Arsenic 0.1400 140 6 
Cadmium 0.0000 0.06 
Chromium 0.0400 40 100. 
Barium 0.0740 74 500. 
Lead 0.0040 4 10. 
Silver 0.0000 0 0.1 
Mercury 0.0024 2 0.03 
Selenium 0.0030 3 0.2 
Though these toxic elements have been found in the sludge, 
they are insoluble and present in such small quantities that they would 
have a negligible impact on the ground water beneath the sludge disposal 
sites. 
1/ Environmental Assessment, State of Nevada, Division of Colorado River 
Resources, "Alfred Merritt Smith Water Treatment Plant, Stage II 
Expansion," prepared by Boyle-Carollow Engineers, revised Oct. 15, 1976. 
2/ H.J.M. Bowen, Trace Elements in Biochemistry, Academic Press, London 
and New York, 1966. These figures refer to oven-dried soils. The author 
points out that there is not sufficient data for silver, cadmium, and 
mercury, and that the figures are subject to revision. These figures 
are included to give a basis of comparison between sludge and "normal" 
3. Colorado River 
By about the year 2000, exclusive of other systems 
diverting Colorado River water, the ratio of Colorado River water used 
in the Las Vegas Valley as compared to the projected use of ground water 
will be about 6:1. When compared to the 1975 ratio of about 1:1, 
this increased ratio of poorer quality river water to ground water will 
result in an increase of salinity in return flows. The projected 
salinity of municipal wastewater emerging from Clark County's AWT plant 
ranges up to 1500 mg/1. 
The secondary effects of the Federal programs in the 
project area could significantly alleviate the salt loading potential of 
the SNWP. The Environmental Protection Agency has issued "National 
Pollutant Discharge Elimination System" (NPDES) permits to all the major 
industries currently discharging saline wastes into Las Vegas Wash. 
These industrial wastewaters have commingled with the municipal waste-
waters. Full compliance with these permits will stop the discharge of 
industrial wastes into Lake Mead. This compliance is scheduled to be 
effective during the timeframe under which the second stage is scheduled 
to begin water deliveries. 
The first stage of the Las Vegas Wash Unit of the Colorado 
River Basin Salinity Control Project is scheduled to be in operation at 
about the same time as the first water deliveries of the second stage of 
the Southern Nevada Water Project. A second stage of the Las Vegas Wash 
Unit would be added at about the time that full use of SNWP water would 
occur; i.e., after the year 2000. In conjunction with the wash project, 
a computer model was developed to simulate the flows in the wash and 
calculate the effects of various future activities on those flows. As 
such, the model was used to show the relative influence of the NPDES 
permits and the Las Vegas Wash Salinity Control Project on the future 
discharges to Lake Mead. It is important to note that when future 
conditions are considered, the relative timing of any one development or 
control activity has a significant influence on the outcome of salinity 
analysis. For analysis of the effects of the SNWP, the following se-
quence of in-valley activities was assumed: 
SNWP - First Stage: Essentially fully utilized by 1980. 
NPDES Permits: Implemented by 1980. 
Las Vegas Wash (CRBSCP) - First Stage: Implemented in the early 
1980's with full effect noted by 1990. 
SNWP - Second Stage: Full utilization to occur by year 2000. 
Las Vegas Wash (CRBSCP) - Second Stage: The second stage is a 
desalting operation that supercedes the first stage and is 
assumed to be operable by year 2000. 
Analyzing the future effect of the project's withdrawals 
and return flows on the water quality of the Colorado River at Hoover Dam 
and Imperial Dam, the following figures emerge: 
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Southern Nevada Mater Project 
Mg/1 Increase in Salinity 
Due to Project!/ 
1975 1980 1990 2000 ( 
Hoover Imperial Hoover Imperial Hoover Imperial Hoover Imperial 
Stage 1 2 5 5 8 7 11 10 16 
Stage 11 0 0 0 0 5 8 13 20 
Stage 1 & 11 2 5 5 8 12 19 23 36 
However, the increase in salinity in the Colorado River due to 
the SNMP cannot be discussed in isolation. The problem must be put in 
a basinwide context. The following discussion gives a picture of the 
cumulative impacts on the Colorado River of river development projects, 
of which the SNMP is only one. 
The overall consideration of relating salinity control effects 
to cumulative salinity impacts of anticipated water resource development 
will require continuing intensive study. In fact, the Bureau of 
Reclamation will initiate a comprehensive environmental statement in 
1977 to address the cumulative impacts of reclamation actions on the 
Colorado River. In order to provide some early perspective, however, 
for a preliminary overview of projected salt additions and reductions, 
a summary table and graph of cumulative salinity impacts are provided in 
Table 21 and in Figure SNMP-2-ID-1. 
There are three major criteria in predicting future salinity 
conditions in the Colorado River system; quantity of runoff, rate of 
development, and implementation of salinity control projects. Various 
entities have made these projections in the past and have arrived at 
differing salinity estimates dependent upon their input criteria. The 
Progress Report No. 8, Quality of Mater - Colorado River Basin, uses the 
hydrologic records for the period 1941-1974, the only period having 
extensive concurrent runoff and quality data during which the mean 
annual virgin runoff at Lees Ferry was approximately 13.9 million acre-
feet. The corresponding depletion level for the years 1990 and 2000 are 
projected to be 13.5 and 13.9 million acre-feet, respectively, part of 
which are supplied by inflows below Lees Ferry. Any deviation from the 
projected depletion schedule and water yield will change the predicted 
salinity concentration at Imperial Dam. 
The graph displays the salinity projections on a time scale. 
Curve A shows the shape and magnitude of salinity effects of anticipated 
basin development without any salinity control programs. Curve A re-
presents the effects of 45 projects including planned Federal develop-
ments which are dependent on authorization as well as State, local, and 
private development. The Lower Basin water resources development pro-
jects included the Central Arizona Project; Southern Nevada Mater Project, 
1/ These figures are increased salinity caused by the Southern Nevada 
Mater Project only. These figures do not consider such factors as the 
volume and pattern of flow of the river, the volume of storage in each 
of the system reservoirs, and the type and quantity of water utilized 
from and returned to the river and its tributaries uDstream of Las Veaas 
Mash. 
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Table 21 
SUMMARY OF CUMULATIVE SALINITY IMPACTS AT YEAR 2000 
(Average annual conditions) 
Total 
depletions 
(1,000 
Development level acre-feet) 
^Present modified (1974) 11,500 
Identified projects 13,900 
Salinity control measures 
Authorized (4 units) 
Under investigation (13 units) 
Salt added 
(1,000 tons) 
88 
Salt removed 
(1,000 tons) 
429 
1,187 
Salinity conc. 
at Imperial Dam 
(mg/1itre) 
861 
1214 
Salt removal 
to maintain 
879 mg/1itre 
(1,000 tons) 
2900 
Concentration reduction at 
Imperial Dam (mg/1itre) 
48 
123 
Total 1,616 171 
^Present modified refers to historic conditions (1941-1974) modified to reflect all upstream 
existing projects for the full period. 
Second Stage; Colorado River Indian Reservation additions; Fort Mojave 
Indians; Chemhuevi Indians; City of Kingman, Arizona; Lake Havasu Irri-
gation and Drainage District; Mojave Steamplant; and Dixie Project 
alternative which were also taken into account in the progress report. 
Curve B shows slainity effects of the development shown by Curve A 
accompanied by timely construction of the authorized salinity control 
units under Public Law 93-320. Curve C shows the cumulative effects of 
incorporating salinity control units both authorized and under study 
into the development curve. In order to attain the 1976 salinity 
standard, additional control, augmentation, or management steps will be 
necessary as shown by the dashed line of Curve D. Thus, weather modi-
fication, vegetation management, watershed improvement, additional 
desalting, and various nonstructural measures remain to be considered 
and studied in detail. 
In estimating future salt loads, it has been assumed that all 
new irrigated land will contribute 2 tons per acre of additional salt 
loading, unless a return flow study has determined specific loading for 
the project. The "identified" water resource projects would contribute 
an additional 587,000 tons per year to the system by the year 2000. 
However, these new salt loading sources would be offset by salt removal 
from the system by other of the "identified" projects through transbasin 
diversion and "no-salt return" policies applied to industry. Conse-
quently, the net additional salt loading would be only 88,000 tons per 
year which will have an impact of 10 mg/litre at Imperial Dam. This 
increase is only 3 percent of the total increase (353 mg/litre) expected 
by the year 2000 without salinity control. The remainder is due to in-
creased water depletion. Reservoir depletions due to evaporation and 
other system consumption are already reflected in the present modified 
base conditions. 
The physical objective of the salinity control program has 
been generally established as recommended by the 1972 EPA Enforcement 
Conference. The conference recommended that, in general, salinity is to 
be kept at or below present levels, while the Upper Basin continues to 
develop its compact-apportioned water, recognizing that salinity levels 
may rise until control measures are made effective. 
Later, the adoption of numeric salinity criteria as proposed 
by the Basin States under Public Law 92-500 requirements and EPA reg-
ulations provided even more specific program objectives. The Seven-State 
Colorado River Basin Salinity Control Forum proposed the following flow-
weighted average annual numeric salinity criteria for three locations in 
the lower main stem of the river system as follows: 
Salinity in mg/litre 
Below Hoover Dam 723 
Below Parker Dam 747 
Imperial Dam 879 
EPA approval of the Basin States' proposed salinity criteria 
was announced in December 1976. As such, the salinity criteria at 
Imperial Dam (879 mg/litre) provides a new baseline or objective on 
which to compare future cumulative salt additions and reductions. 
Control of the point, diffuse, and irrigation sources under study would 
provide a reduction of about 1.6 million tons annually. As shown in the 
table, this level represents a concentration reduction of about 
171 mg/litre at Imperial Dam in the year 2000 which only partially 
offsets the expected maximum total concentration of 1214 mg/litre. 
The Colorado River Basin Salinity Control Forum analyzed an 
array of runoff and depletion levels in developing the salinity stan-
dards. The results of one of their analyses are plotted in Figure SNWP-
2-ID-2 following. Curve A represents the salinity effects of the 
anticipated basin development without salinity control measures. 
Curve B represents the effect of adding the 4 authorized salinity 
control projects, 12 of the salinity control projects under investiga-
tion, and the adoption of a "no-salt return" policy to industrial 
development. The Forum has concluded that the salinity standards can be 
maintained through 1990. However, recognizing the inherent difficulty 
in projecting cumulative future impacts in the basin, a key provision 
allows for reassessment and review of salinity criteria every 3 years. 
The method of analysis used by the Forum and the Bureau of 
Reclamation are similar. The input assumptions, however, were different 
and the resulting projected 1990 salinity levels are different. The 
following is a comparison of the assumptions that went into each study: 
USBR Forum 
Virgin runoff 
(Lees Ferry) 
Depletion level 
Salinity control 
13,900,000 acre-feet 
13,500,000 acre-feet 
Completion of 4 
authorized and 
13 projects under 
investigation. 
Assumed no salt 
return from large 
industrial 
developments. 
15,000,000 acre-feet 
12,600,000 acre-feet 
Completion of 4 
authorized and 
12 investigated 
projects (Meeker 
Dome not included). 
Adoption of a "no 
salt return" policy 
to industrial 
development. 
The decrease in salinity shown in Figure SNMP-2-ID-2 following 
for the period 1977-1979 is due to projected releases of excess flows 
from storage passing Imperial Dam. These releases would be required 
because an average inflow of 15.0 million acre-feet would occupy all 
available storage in the basin before the depletion rate reached a level 
90 
capable of consuming the inflow. The Forum depletion projections in-
clude most of the same projects and developments as those of the Bureau 
of Reclamation, however, the anticipated date of completion for some of 
these is later and their projected total depletions by 1990 is less. The 
long-term runoff at Lees Ferry (1906-1974) is 14.9 million acre-feet and 
the Forum adopted a future water yield closer to that number in their 
assessment. 
Because of the complexity of predicting future runoff and 
development in the basin, it is not at all surprising that the salinity 
predictions are not identical. The future use of mathematical models 
will provide new tools in projecting and analyzing the complex operation 
of the river as well as the effects of other future salinity control 
options. Improved cumulative impact analysis will depend on continuing, 
detailed computer-aided studies to keep pace with a rapidly changing 
river system. 
Moreover, a salinity control program should be regarded as 
only one facet of a comprehensive plan for management of the total water 
resources of the Colorado River basin. Total water management may offer 
the best way to plan and control the interrelated structures and the 
nonstructural measures to conserve and use limited basin water resources. 
Under such management, the effects of salinity would be controlled at 
levels suitable for the many uses to which the water is placed. A 
program to accomplish this objective would entail evaluation and selec-
tion of the salinity control measures that best fit within the total 
water management concept. The basic concept underlying total water 
management involves: 
Integrating water resources management, water quality, and 
land use planning, 
Planning and controlling of interrelated structures and 
physical features for improved system management, 
Examining and evaluating the existing systems, institutions, 
and legal requirements, 
Displaying alternative plans to examine interrelated quality 
and quantity impacts within a river basin, and 
Deriving efficient operational and management modes for the 
river system. 
Under this approach, more planning effort will be placed on 
the evaluation of existing systems, institutions and legal frameworks to 
determine whether operations and facilities could or should be modified 
to achieve better management in light of new goals and values. 
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F. Esthetics 
The esthetic impact of the second stage will be very similar 
to that of the first stage. Temporary visual impacts due to construc-
tion will result from the movement of machinery and equipment, parti-
cularly in urban areas. Stored equipment and materials will be 
temporary intrusions into the visual environment. 
The first stage required the construction of pumping plants 
and surge tanks which are visible from various points throughout the 
project. The second stage will intensify this impact through the 
construction of additional pumping plants and surge tanks. In addition, 
the trenching of pipelines and the construction of access roads will mar 
the natural landscape. These scars across the desert, though small in 
extent, will be visible for years to come. In time, the natural vegeta-
tion will recover and these scars will blend into the surrounding terrain. 
Because portions of the second stage facilities parallel first stage 
facilities, the additional impact will be small. Desert landscaping and 
low profile design of second and first stage features soften the total 
impact on natural esthetics. 
The secondary and long range impacts on natural esthetics of 
the first and second stages will be greater than the short term impacts. 
For instance, if the residential, commercial, and industrial growth 
continues to burgeon in the Las Vegas Valley, the impacts on natural 
vegetation will be greatly increased. Increased air quality degradation 
will, when atmospheric conditions are right, lessen visibility in the 
Valley. Much of the natural desert terrain in the Valley will be con-
verted to urban uses with a resultant loss in natural esthetics. 
G. Archeological and Historical Sites 
Three archeological sites are known to exist near the project 
right-of-way. One is a small, heavily disturbed site consisting of 
lithic material and one black and white ware pot sherd. It is located 
in a vacant lot just east of Annie Oakley Drive and about 200 meters 
north of Hacienda Avenue. Another is an open campsite consisting of 
scattered flakes and other artifacts (Nevada Survey #26 CK 1331). It is 
near Grapevine Springs Avenue some 50 feet south of the proposed right-
of-way. It is also near a powerline access road which can be used for 
access to the pipeline right-of-way without disturbing the site. The 
third is the Big Springs area, currently owned by the Las Vegas Valley 
Mater District, which, because of its archeological and historical sig-
nificance, has been nominated to the National Register of Historic 
Places. Big Springs is in a controlled access area and the distribution 
line has been designed to avoid the site. In addition, the Big Springs 
site is fenced and access to the public is prohibited. The second stage 
will not affect this closed access. See Photo No. P952-300-01060. 
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A fourth site (Nevada Survey #26 CK 1330) exists in the 
project area and may be impacted by the pipeline. It is located just 
south of Hacienda Avenue. A portion of the site could extend under 
Hacienda Avenue and could then be disturbed when the pipeline is 
trenched beneath the street. This is a pre-ceramic site consisting of 
flakes, projectile point fragments, knife fragments, and monos. 
No significant historical or archeological sites were en-
countered or disturbed during construction of the first stage of the 
project. 
Long range impacts of the project on archeological and historic 
sites are difficult to measure. Though urban growth is expected to 
continue, its direction and extent are unknown at this time. It may be 
that some archeological or historical sites will be disturbed or de-
stroyed by future urban growth in the Las Vegas Valley. 
H. Social and Economic Conditions 
1. Project Costs 
The total cost for labor during the 4-year construction 
period of the first stage amounted to $10,929,000. Most of the employees 
were local, and therefore a very large proportion of this total payroll 
remained in the area. The direct impact of this payroll on the local 
economy was supplemented by another impact: the creation of at least 
150 jobs in the local economy supporting the construction effort. 
Much of the equipment and materials used in the con-
struction of the first stage was purchased in the local area. The total 
expenditure for equipment and material amounted to $26,327,000. Adding 
in labor costs, this means a total of $37,000,000 was spent for the con-
struction of the first stage. Therefore, the total dollar impact of the 
first stage on the local economy (considering the multiplier effect of 
dollars going through the economy) was approximately $90,000,000. 
The impacts associated with project costs for the second 
stage are expected to be similar to those of the first stage. Total 
labor expenditures for construction of the second stage are estimated to 
be about $20,000,000. From this amount a benefit of about $50,000,000 
is expected to accrue to the local economy. 
Approximately $50,000,000 of the projected construction 
costs are for equipment and materials. Since normal construction 
equipment available from local construction suppliers will be used, some 
of this money will find its way back into the Las Vegas economy. The 
estimated benefits to the local economy will be about $125,000,000. 
Big Springs State Historic Preservation Site. View showing 
the Big Springs State Historic Preservation Site as well as the proposed 
sites of the Twin Lakes Lateral and Charleston Heights Reservoir Turnout 
Photo No. P952-300-01060 
2. Population Distribution 
The distribution of population was little affected by 
construction of the first stage, and will be little affected by con-
struction of the second stage. Population distribution has been greatly 
influenced by the population growth that has occurred since the com-
pletion of the first stage, and there will probably be an even greater 
impact as the population continues to grow after the completion of the 
second stage. 
First stage predictions had the population settling in 
east Las Vegas. This prediction never materialized and population 
growth went to the west and south. 
Figures SNWP-2-RPC-65 and SNUP-2-RPC-75 are population 
density maps. Figure SNHP-2-RPC-65 gives the 1965 population density, 
and Figure SNUP-2-RPC-75 gives the 1975 population density. A good 
idea of population density impacts associated with first stage develop-
ment can be gained by comparing these maps. 
The Clark County Regional Planning Council has developed 
a growth scenario as to where the population of the second stage growth 
will be. This plan for the distribution of population within the county 
is a preliminary plan, and has not at this time been presented for 
public scrutiny. However, even this preliminary plan gives some idea of 
the future distribution of population in the project area. 
This plan is a composite of all the individual plans 
developed over the last few years by all the communities in Clark County. 
This plan would combine features of the general plans for Boulder City, 
Henderson, Las Vegas, North Las Vegas, and the 1968 Coordinated General 
Plan of the Clark County Regional Planning Council. 
Based on these individual plans, the composite plan would 
emphasize low density urban development with large tracts of vacant land 
spread throughout the urban area. This plan would promote commercial 
development along the "Strip" and encourage industrial development 
throughout Clark County. Environmental constraints would be few and 
development would even extend into the flood plain area. Full develop-
ment of the composite plan would eventually outstrip available water 
supplies. 
The goals of the composite plan are three in number. 
1) The maintenance of low population density in residential 
areas. 
2) The promotion of industrial growth. 
3) The encouragement of commercial growth along the "Strip." 
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3. Employment 
The direct impacts of both stages of the project on 
employment are expected to be the same. At the peak of construction of 
the first stage, approximately 100 full-time workers were employed. In 
addition, about 150 support workers were required in the project area. 
Though the payroll varied from year to year depending upon the work 
being done, the total payroll for construction of the first stage 
amounted to $10,929,000. Estimates indicate that the second stage will 
have slightly greater direct impacts on the project area. At the height 
of construction, about 105 workers will be employed. This payroll will 
create the need for support employment amounting to 162 people in the 
project area. 
Direct impacts of the first and second stages will be 
transient in nature. The employees will be mainly local hires and 
therefore the project will have no further impact except the direct 
economic one of putting additional money into the economy. The only 
lingering effect of the project will be the 25 permanent workers re-
quired to operate and maintain the first stage features, and the 
20 additional workers needed to operate and maintain the second stage 
features. But these 45 additional workers are such a small proportion 
of the total work force in the project area that their impact will not 
be at all significant. 
The long range impacts of population growth on employment 
in the project area are far more significant. In fact, the employment 
picture has changed considerably just since the completion of the first 
stage which is not yet even fully operational. The following tabulation 
gives the figures for the employment increase since 1970, or just before 
the first stage came on line, and 1975, almost 5 years after the first 
stage has been in operation:!/ 
1970 1975 
Mining 1,000 2,000 
Contract Construction 7,400 6,600 
Manufacturing 4,300 5,000 
Transportation & Public Utilities 7,300 9,200 
Trade 20,700 27,800 
Finance, Insurance and 
Real Estate 4,200 5,600 
Service Industries 51,000 69,100 
Government 16,200 19,800 
Total 112,100 145,100 
Since the population is expected to increase, the employ-
ment opportunities in the project area are likewise expected to increase. 
Table 22 gives the future employment picture for the project area up to 
!/ Information furnished by the Greater Las Vegas Chamber of Commerce. 
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L E G E N D 
PERSONS PER ACRE 
10-14.9 MEDIUM 
15-249 MEDIUM HIGH 
5-9.9 MEDIUM LOW OVER 25 HIGH 
1965 POPULATION DENSiTY 
REGtONAL COMPREHENSiVE PLAN 
CLARK COUNTY REGtONAL PLANNING COUNCtL 
L E G E N D 
PERSONS PER ACRE 
I I 0-! VERY LOW 
) I'-49 LOW 
1 5-99 MEDIUM LOW 
10-14.9 MEDIUM 
] 15-24.9 MEDIUM HIGH 
I OVER 25 HIGH 
1975 POPULATION DENS!TY 
REGtONAL COMPREHENSiVE PLAN 
CLARK COUNTY REGtONAL PLANNING COUNCIL 
Table 22 
Projected Las Vegas Area Employment hv Industrial 
Classification, Kiven the Sccond Stage of the 
Southern Nevada L'atcr Project 
Basic Industries 
Resort 
Military-Nuclear Testing 
Basic Manufacturing 
Total Basic 
Support Industries 
Employment in (000)3 
1974 1980 1985 
44.2 
14.0 
2.5 
60.7 
1990 
62.3 84.0 110.0 
14.0 14.0 14.0 
3J3 3^9 
79.3 ioi'.4 127.9 
Contract Construction 9.7 12.5 15.8 20. 0 
Support Manufacturing 2.4 3.1 3.9 4. 9 
Transport & Public Utilities 8.8 11.3 14.3 17! Q 
Wholesale Trade 3.6 4.6 5.8 7. 3 
Retail Trade 23.3 30.0 38.0 47. 6 
Finance, Insurance and Real Estate 5.83. 7.5 9.5 11. 9 
Non-Resort, Non-NTS Services 16.2 20.8 26.4 33. 1 
Government 
Non-Military Federal 2.6 3.3 4.2 5. 3 
State and Local 14.8 19.0 24.1 30. 2 
Other 11.7 15.1 19.1 23. 9 
Total Support 98.9 127.2 161.2 202. 0 
Total Civilian and Military 159.6 206.5 262.6 329. 9 
Total Establishment + Based Industrial 
Employment 140.4 183.9 236.0 CO
 
5 
^Employment totals may not add due to rounding. 
Source: Drs. White, Malamud, and Nixon. 
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the year 1990. The 1980 figures are a year short of being the figures 
for the fully operational first stage. The second stage will be fully 
operational in the year 2000, but the figures available only go to 1990. 
The table does, however, give a fairly clear picture of the employment 
future of the project area. 
4. Industry 
The direct impacts of the Southern Nevada Mater Project 
will be minor. The first stage had some impact on the local industry by 
the purchase of equipment and supplies for construction activities. The 
total expenditure for equipment and materials amounted to $26,327,000. 
The total expenditure for equipment and materials for the construction 
of the second stage is expected to amount to $50 million. 
The long range industrial impacts will result from the 
general growth in the project area which will accompany the first and 
second stages of the Southern Nevada Mater Project. A permanent water 
supply will give the industrial concerns more security in continuing 
economic activity in the Las Vegas area. The resort industry is the 
largest industry in the project area and its continued growth will re-
quire large numbers of employees in all support activities of the 
economy. Since the construction of the first stage in 1971, the growth 
in the resort industry has been significant. This growth is expected to 
continue throughout the term of the second stage. The magnitude of in-
dustrial growth in the project area since the completion of the first 
stage, and the projected growth up to the full development of the second 
stage, can be seen in Table 23, which uses the gaming industry as an 
indicator. 
5. Recreation 
Since the first stage was completed in 1971, no major 
direct impacts on recreation have been observed in the project area. No 
direct use of project water was made for recreation. However, more 
water makes possible increased numbers of swimming pools, parks, golf 
courses, health spas, senior citizens centers, and resort hotels and 
this is expected to continue to be the case throughout the life of the 
second stage. Recreational use of local facilities has continued to 
increase at a steady 12 percent a year. Using the Lake Mead National 
Recreation Area as an indicator, the following tabulation shows the 
visitor increase since the first stage and the projected increase 
through the year 2000. Notice in the year 1981, the year full develop-
ment of the first stage will be reached, visitation will have almost 
doubled over 1971, the year the first stage began operation. Notice 
also that by the year 2000, when the second stage will be fully opera-
tional, the visitation to the project area will have again doubled. 
TABLE 23 
GROWTH OF THE RESORT INDUSTRY 
SOUTHERN NEVADA WATER PROJECT 
Pre-First Stage First Stage Second Stage 
Category 1970 1975 1981 2000 
Conventions 278 399 -539 1,259 
Conventioneers 218,913 311,908 470,307 870.307 
Visitor Spending 
without gaming $450,174,530 $1,412,228,560 $2,421,089,350 $8,242,867,850 
Gaming revenue $369,286,977 $770,336,695 $1,617,970,252 $3,222,169,132 
Source: Information furnished by Las Vegas Convention Authority. 
LAKE MEAD VISITORS 
1971 4,897,135 
1975 6,219,220 
1981 7,931,485 
1985 9,643,750 
1990 11,356,015 
1995 13,068,280 
2000 14,780,545 
Source: Las Vegas Convention Authority 
6. Social Services 
The direct impacts of the project on social services in 
the project area are expected to be insignificant. There may be the 
need for additional police services in rerouting traffic and protecting 
equipment and storage yards. However, this increased need will be of 
short duration. 
The long-term growth of the project area will result in 
increased service needs. Rapid population growth will require addi-
tional professional health services to meet average U.S. standards and 
to avoid adverse effects in the health care delivery system. Though no 
precise figures are available at this time, the project area will re-
quire additional doctors, nurses, hospitals, and health technicians. 
With or without the project, the entire area will ex-
perience the need for additional housing, sewage disposal plants, 
utility hookups, and other features of modern social life. Using police 
and fire protection as indicators, some idea of the increased need for 
social services can been seen in the following tabulation. 
INCREASED SOCIAL NEEDS 
1981 (First Stage) 2000 (Second Stage) 
Additional firemen 
required 70 410 
Additional police 
required 133 780 
7. Educational 
The first stage of the project had no direct impacts upon 
the educational system in the Las Vegas area and the second stage is not 
expected to have any direct impacts either. 
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As a result of population growth in the area, the school 
enrollment has increased from 76,758 in 1970 to 84,463 in 1975, and is 
expected to increase to approximately 104,500 by 1981 when the first 
stage is fully operational.!/ Since there will be an increase in the 
enrollment, the number of classroom teachers will increase from its 
present 2,782 to approximately 3,440 and the number of counselors and 
school administrators will increase from 829 to about 1,020. There will 
also be an increase in the number of schools. About 15 new elementary 
schools, four junior high schools, and three high schools will be needed 
by 1981. 
Since population growth is expected to continue through-
out the life of the second stage, by the year 2000 the number of students 
is expected to be about 199,000. In order to maintain current educational 
standards, there will have to be an increase in the number of schools, 
teachers, counselors, and school administrators. By the year 2000, there 
will be the need for about 89 additional elementary schools, 23 junior 
high schools, and 16 high schools over and above what there are at 
present. The number of classroom teachers will also have to increase to 
about 6,660. The number of those employed as counselors and school 
administrators will increase to approximately 1,984. 
8. Government Operations 
The Southern Nevada Water Project will have some direct 
impacts on State and local government operations. However, these im-
pacts will be so small as to be almost insignificant. For instance, the 
Clark County Public Works Department will have to be consulted about 
rights-of-way and about safety requirements. Some permits and clear-
ances may have to be issued. The State government will have to admin-
ister the sale and repayment of bonds to pay for the expanded water 
treatment facility. This additional workload can probably be performed 
by the existing staff of these government entities. 
The long range impacts of the project will be greater and 
will be caused by the increasing population. Almost every area of 
government operations will have to be expanded as government services 
increase. The government support staff - personnel in purchasing, 
finance licensing of businesses, public works - will have to be in-
creased to meet the needs of the future population growth. 
9. Law and Justice 
The law and justice in the Las Vegas area was not di-
rectly impacted by the first stage of the project and is not expected to 
be directly impacted by the second stage. 
!/ All projections are Bureau of Reclamation projections based on the 
national standard of 285 students per 1,000 population and the current 
ratio of teachers and schools to the enrollment in the project area. 
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Population increases since the beginning of the first 
stage have affected the systems of law and justice in the area and will 
continue to do so throughout the project life. Since the Metropolitan 
Police Department was reorganized in 1973, the number of commissioned 
officers has increased from about 695 to 713. Based on a national 
standard of 19 policemen per 10,000 population, there will be a pro-
jected need for an additional 133 police officers by 1981. There will 
also be a corresponding increase in the need for judges, attorneys, 
courts, and jails. 
With the advent of the second stage there will be a need 
for about 780 more policemen than there are presently. There will also 
be a corresponding increase in the need for judges, attorneys, courts, 
and jails as well as an increase in the need for training facilities to 
provide policemen and attorneys. 
10. Housing 
Since most of the construction workers for the first 
stage were local hires, there were no direct impacts on housing. Con-
struction workers for the second stage are also expected to be obtained 
locally and will not directly affect housing in the area. 
As a result of population growth, the number of housing 
units in the area have increased. The construction of family units in 
1970 was 911; the figure grew to 1,217 in 1975. By 1981 approximately 
24,000 additional housing units will have to be constructed to keep pace 
with the increasing population. To accommodate the approximately 
750,000 people expected by the year 2000, it will be necessary to build 
about 118,500 family units between the years 1981 and 2000. 
11. Water Costs 
Since both the first stage and second stage facilities 
will be paid for through water revenues, the area residents will have to 
pay an increased cost for water. Current estimates indicate that the 
consumer will have to pay from 35 to 40 percent more than what he is 
presently paying. 
This 35 to 40 percent increase does not take into account 
any other price increases that take place in the overall economy. 
Whatever water bill the consumer is paying at the time will be increased 
by 35 to 40 percent to pay for the second stage. In addition, this 
percentage of increase is based on a population of 750,000 in the year 
2000. If the population does not reach this figure, there will be a 
somewhat larger increase than the 35 to 40 percent. The cost of water 
is mainly a function of the cost of operating and maintaining the 
delivery system. The fewer people served, the less the operation and 
maintenance cost. However, the capital costs of construction are 
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spread out among the users; the fewer the users, the more the per 
capita cost of repayment. 
To give some idea what this increase means in dollars and 
cents, the Las Vegas Valley Water District was selected for an example 
because it is the largest supplier of water in the project area. 
Assuming that the increase in water cost is reflected in increased 
delivery charges only, and further assuming that the delivery charge in 
1982 is proportional to the estimated average wholesale cost of first 
stage water, the estimated increase of second stage water for customers 
of the Las Vegas Valley Water District can be seen in the following 
tabulation: 
Date Delivery Charge 
Before November, 1971 19^/1,000 gallons 
After November, 1971 23%/l,000 gallons 
After 1982 41(^/1,000 gallons!/ 
12. Traffic 
The direct impacts on traffic of the second stage will be 
the same as those of the first stage. 
Movement of men and equipment will create traffic incon-
veniences throughout the area. Slow-moving heavy equipment will create 
for short periods of time a safety hazard to traffic on roads throughout 
the construction area, especially during peak visitor-use periods. 
Though slow-moving equipment posed the same hazard during 
the first stage, no accidents are known to have occurred as a direct 
result of first stage construction. 
Trenches for pipelines in streets such as Hacienda Avenue, 
Las Vegas Boulevard South, Valley View Boulevard, and Twin Lakes Drive 
will create traffic inconvenience, although a policy of backfilling as 
soon as the pipe is in place and maintaining a minimum number of open 
trenches will insure minimal delays throughout the area. Photo 
No. P952-300-01042 shows the typical areas involved. All contractors 
will be required to operate in accordance with the standards of the 
Occupational, Safety, and Health Act (0SHA). 
Traffic impacts will increase as the population of the 
project area grows. New roads, expressways, and other streets will need 
to be built. A greater volume of tourists in the area will further 
impact traffic. Increased maintenance will be required. 
!/ As estimated by the Division of Colorado River Resources. 
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I. Land Use 
1. Access Roads 
A total of 3.5 miles of access roads will be maintained 
for operation and maintenance of pumping plants. Using this land for 
access roads will preclude its being used for any other purpose. There 
will be no difference between the impacts of the first and second stages, 
though, because the same access roads will be used for the maintenance 
of the pumping plants of both stages. 
2. Pumping Plants and Related Structures 
The land used for pumping plants, and related structures 
such as surge tanks, will be committed to that use for the life of the 
project and therefore unavailable for any other type of uses. Using 
land for pumping plants will also place restraints on what can be de-
veloped on the land immediately surrounding the plant. Because of plant 
operation noise, for instance, residential developments usually shun the 
immediate vicinity of the pumping plant. 
Because some of the second stage facilities will parallel 
first stage facilities, the impacts on land use of the second stage will 
be little greater than the impacts of the first stage. 
3. Pipelines 
The land committed to the pipeline right-of-way will be 
limited as to what it can be further used for in the future. The pipe 
in the ground is sensitive to pressures on the ground above. Special 
precautions, for instance, have to be taken where the pipe crosses under 
roads or freeways. The first stage and second stage pipelines will 
therefore place some restraints on future land use planning. 
4. Sludge Disposal 
The Alfred Merritt Smith Mater Treatment Facility pro-
duced 1,000 cubic yards of sludge in 1976. At the full delivery capac-
ity of the first stage, the plant will be producing 2,000 cubic yards of 
sludge a year. Two thousand cubic yards of sludge would cover 1 acre of 
land to a depth of 1 foot. The sludge being produced by the first stage 
is being disposed of in a land leveling operation. 
The second stage will produce additional sludge. Once 
the second stage becomes operational, the sludge production will be as 
follows: 
Residential Area. View of Pittman Lateral 90-inch diameter 
alinement traversing along Hacienda Avenue toward McCarren International 
Airport in upper center of photograph. Shown is a typical residential 
area. Photo No. P 952-300-01042 
Year Estimated sludge (cubic yard) 
1980 1400 
1990 2050 
2000 2800 
2010 3250 
2020 3500 
2030 3500 
The total volume of sludge to be produced over the life 
of the project from 1980 to 2030 is approximately 140,500 cubic yards. 
A very liberal estimate of how much land this sludge will cover is 
20 acres 4?g feet deep. This is a liberal estimate because this sludge 
is unconsolidated sludge, which means it still has water mixed with it. 
Once the sludge is placed on the ground, the water will be evaporated 
and the sludge will actually occupy less volume than estimated. 
The current landfill near the treatment plant is avail-
able for only 2 more years, so future disposal sites will be required. 
The present concept is to use the sludge in landfill. Under investiga-
tion at this time is the sanitary landfill site serving the Las Vegas 
Valley and Clark County. This appears to be a viable alternate disposal 
site for the sludge, but a more detailed evaluation will be forthcoming. 
Using the sludge for landfill does affect future land use 
at the disposal sites. Since the sludge is unconsolidated, the disposal 
sites are barred from any other development, such as construction sites, 
in the foreseeable future. After the sludge has dried and consolidated, 
the area can be covered over and used for other development. 
Even though the sludge retains traces of the chemicals 
used for treating the water and traces of toxic elements originally 
found in the water when taken from Lake Mead, these traces are so minute 
that the sludge is harmless. For a list of the chemicals used to treat 
the water, see Tables 24 and 25. For a discussion of the traces of 
toxic elements found in the sludge, see Section E.2. 
5. Land Use for Urban Development 
The population of the project area has grown considerably 
since the completion of the first stage. More and more land has there-
fore been converted to urban uses, such as industrial, commercial, and 
residential development. 
The impact of the first stage is difficult to measure. 
It has become obvious, though, that the direction of growth projected by 
first stage planning has not taken place. First stage projections 
showed the major growth taking place in east Las Vegas and the features 
of the first stage reflected this prediction. Since the completion of 
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TABLE 24 
POUNDS OF CHEMICALS USED ANNUALLY 
Chemical 1972 1973 1974 
Aluminum Sulfate 1,471,778 600,894 1,759,193 
Chlorine (Treatment Plant) 329,855 410,160 502,890 
Chlorine (Distribution System) 144,370 5,615 4,190 
Polyelectrolyte 1,146 15,320 90,525 
Activated Carbon 125,682 99,998 127,138 
Sulfur Dioxide 54,627 22,990 35,802 
Sodium Silicate 279,120 2,073,610 2,017,210 
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TABLE 25 
THEORETICAL CHEMICAL FEED REQUIREMENTS 
Southern Nevada Water Project, Second Stage, Nevada 
Chemical 
Chlorine 
Aluminum Sulfate (50% soln) 
Activated Carbon!/ 
Polyelectrolyte (floe) 
Sulfur Dioxide!/ 
1/ Seasonal use. 
First Stage Second Stage 
Unit Avg. Max. Avg. Max. 
ppd 5,000 10,000 10,000 20,000 
gph 81 208 162 416 
gph 210 700 420 1,400 
gph 115 275 230 550 
ppd 3,340 8,340 6,680 16,680 
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the first stage, most growth in the project area has trended to the 
southwest rather than the east. Most land use has occurred in south and 
west Las Vegas, and most of this land has been developed for commercial 
use, tourist facilities, and private residences. 
The population growth that will accompany the second 
stage will have the same effects on land use as that growth which 
accompanied the first stage. The land use estimates reveal the following 
acreages to accommodate the increased population associated with the 
second stage: 
Category of Land Use Acres Percent 
Residential 156,500 46.5 
Commercial 3,400 1.0 
Industrial 12,300 3.6 
Hotel/Resort 1,700 0.5 
Public Facilities 10,000 3.0 
J. Chemicals 
The various chemicals used in 1972-1974 for the treatment and 
processing of water at the plant and throughout the delivery system are 
given in Table 24. The only significant impact of using these chemicals 
has been the improvement of water quality to the extent that it becomes 
suitable for all human uses. After treatment, some of these chemicals 
remain in the sludge which is used for landfill. They are present in 
such small quantities, though, that they have no significant impact on 
the surrounding soils or on the ground water beneath. 
The quantities of chemicals used in the operation of the 
proposed second stage are expected, at the very most, to double. How-
ever, due to improved plant efficiency now being designed into the 
second stage facilities, unit chemical use will, in actuality, probably 
decrease. The theoretical chemical feed requirements are given in Table 
25. Since these chemicals are readily available on the commercial 
market, their use is expected to cause no significant impact other than 
rendering the water suitable for all human uses. As in the first stage, 
the chemicals remaining behind in the sludge will have at most a min-
uscule impact on surrounding soils or on the ground water beneath. 
K. Energy 
The current and estimated future energy requirements for the 
first stage of the Southern Nevada Mater Project, which is and will 
continue to be, purchased locally, are given in the following tabulation: 
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ENERGY REQUIREMENTS 
Southern Nevada Mater Project, Nevada 
Year Energy in kWh 
1971 61,000,000 1975 80,000,000 
1981 170,000,000 
Energy requirements after the year 1981 will remain constant 
for the delivery of first stage water. 
The operation and maintenance of the second stage will require 
an annual energy supply of approximately 280,000,000 kWh. This energy 
will be purchased from the Nevada Power Company. The estimated cost is 
33 mils per kilowatthour (kWh) which is calculated by escalating the 
18 mils per kWh to the year 1982 at the rate of 5 percent per annum. 
Accordingly, the cost of energy based on 1982 projected cost and full 
diversion capacity would be $8,976,000 per annum. Table 26 shows the 
annual energy consumption for operation and maintenance of each of the 
stages as well as the total energy consumption. 
Regardless of the source of power, ultimately there will be an 
irreversible commitment of material resources such as fossil fuels or 
nuclear fuels to operate the Southern Nevada Mater Project. The generat-
ion of 280,000,000 kWh of energy for the second stage will require the 
annual consumption of either 450,000 barrels of oil or 124,000 tons of 
coal. In addition to the consumptive use of natural resources, pro-
duction of the required energy will result in a minor amount of smoke-
stack emissions and/or fly ash being released into the atmosphere as a 
result of the combustion of fossil fuels. 
A secondary energy impact will be that associated with 
the nonutilization of the Southern Nevada Water Project water for 
generation of power at downstream installations. If 300,000 acre-feet 
of water were not used in Southern Nevada, it may be released downstream 
through the generating systems at Hoover, Parker, and Davis Dams to 
produce hydroelectric power. According to the Boulder Canyon Act, 
however, users of Lake Mead water are required to pay a penalty fee of 
50 cents an acre-foot to compensate for the loss of generating potential. 
Nevada's 300,000 acre-foot allotment was not intended to 
be released to downstream areas; however, Table 27 shows the potential 
for energy that it would have if it were to be released. 
The State of Nevada is presently entitled to 17.6259 per-
cent, or about 705,036,000 kWh, of the 4 billion kWh generated annually 
at Hoover Dam. This entitlement will not be affected by the Southern 
Nevada Water Project. 
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TABLE 26 
APPROXIMATE ENERGY CONSUMED (Millions of kWh) 
Southern Nevada Mater Project, Second Stage, Nevada 
Operation and Maintenance Consumption 
Current SNWS consumption!/ 80 
Full first Stage consumption 170 
Full second stage consumption 280 
Total SNWS consumption at 450 
^laximum delivery 
J/ 1975 consumption including treatment plant. 
Note: Estimates based on pumping efficiency of 80 percent. 
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TABLE 27 
APPROXIMATE POTENTIAL ENERGY (Millions of kWh) 
Potential Energy Production 
Hoover Dam Davis Dam Parker Dam 
Effects of water cur-
rently consumed by 
SNWS 1/ 33.75 8. 63 4.95 
Effect of maximum water 
used by first stage 59.40 15. 18 8.71 
Effect of maximum water 
used by second stage 75.15 19. 20 11.02 
Effect of total water 
used by SNWS 134.55 34. 38 19.73 
1/ 1975 consumption including treatment plant. 
Note: Estimates based on pumping efficiency of 80 percent. 
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There will also be another long range impact on energy 
associated with the Southern Nevada Water Project. If the population 
increases as projected, with attendant commercial and industrial ex-
pansion associated with that growth, the need for energy will increase 
in the project area. The Nevada Power Company has provided the follow-
ing projections for power use in its service area: 
Year Energy Required 
1976 1,060 megawatts 
1980 1,380 megawatts 
1990 2,180 megawatts 
2000 2,980 megawatts 
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IV. MITIGATION AND ENHANCEMENT MEASURES 
A. Introduction 
With the Southern Nevada Water Project, there will be some 
adverse impacts of a temporary nature resulting from construction ac-
tivities required to build the project, and some impacts of a permanent 
nature resulting from operation and maintenance. The Bureau's attempts 
to alleviate direct impacts of the project, or eliminate them entirely, 
are dealt with in this chapter. Specific measures proposed at this time 
are described below. 
There are no project plans to attempt mitigation for secondary 
impacts on air and water quality that may result from the expected 
population growth in the Las Vegas Valley. Population growth is directly 
dependent upon job availability, income levels, climate, living con-
ditions, and a myraid of other factors of which an adequate water supply 
is only one factor. Regardless of cost, and with or without the second 
stage of the Southern Nevada Water Project (SNWP), the Las Vegas Valley 
business community will obtain a water supply to meet its growth demands. 
With population growth there will be an increased potential for con-
tinued deterioration of the air and water quality of the area. Increased 
land use and its attendant secondary impacts is also a function of 
population growth and is not considered as a mitigation responsibility 
of this project. Rather, it is the responsibility of State and local 
governments to implement mitigation measures for these secondary impacts. 
Therefore, the mitigation measures discussed in this chapter deal with 
the direct impacts of the SNWP. 
B. Vegetation 
The laying of the pipeline will disrupt 188 acres of the 
following types of vegetation: urban (122 acres), creosote (42 acres), 
desert riparian (12 acres), and transitional vegetation (12 acres). 
Except for the 12 acres to be occupied by permanent pumping plants, most 
of these disrupted areas will not remain devegetated. The contract for 
the proposed water supply system will include provisions for the re-
storation of disturbed ground as near as possible to its original 
condition. The disturbed areas will be scarified to enhance natural 
revegetation and to provide protection from erosion. 
C. Wildlife 
The noise and activity of heavy construction may cause some of 
the wildlife to depart the area adjacent to construction. Though this 
construction activity will cause a temporary disturbance of wildlife 
habitat, plans call for the restoration of project lands as nearly as 
practicable to their original state. Wildlife will again populate the 
affected area when construction ceases. 
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Project plans also call for the mitigation of any possible 
adverse effects upon the area's desert bighorn sheep population. This 
desert bighorn sheep herd is one of the nation's largest and healthiest 
herds; it has the highest density per square mile of any herd in the 
State of Nevada. An additional benefit of the first stage of the Southern 
Nevada Mater Project was a permanent watering hole which provided for 
these sheep. The sheep herd, estimated to be at 100 sheep at the time 
of completion of the first stage, has grown in numbers and presently 
fluctuates somewhere between 200 and 300 sheep. The size of the herd is 
determined by the availability of water, the abundance of forage, and 
protection from molestation by man. Since bighorn sheep do not go too 
far from their water supply, a second water hole was constructed away 
from the noise and disturbance of construction activities. 
Representatives of the Nevada Department of Fish and Game have 
expressed concern for the welfare of the desert bighorn sheep population 
during the construction phase of the second stage. Their concern is that 
the sheep may be harmed unnecessarily or disturbed by the contractor 
work force, and have requested that some protection be provided the 
sheep during construction. This concern will be recognized in the 
various contracts issued by the Bureau. The specifications for the 
contracts of the second stage will require the contractors to observe 
the strict policy of nonmolestation of the desert bighorn sheep popu-
lation. The contractor will be required to indoctrinate his work force 
and closely control their activities in the areas of bighorn sheep 
habitat. Contract specifications will also require the contractor to 
immediately report any indescretionary activities regarding desert 
bighorn sheep to the Nevada Department of Fish and Game. 
D. Water Quality 
Increased water use in the Las Vegas Valley resulting from 
urban growth and the additional water supplied by this project will 
probably have a deleterious effect on the overall quality of return 
flows due to the higher total dissolved solids. This problem is rec-
ognized, and the adverse effects of waste water return flows on 
Lake Mead and the downstream Colorado River resulting from this project 
or any alternative project for a water supply, will be directly con-
trolled by Clark County's Pollution Abatement Project. The Clark County 
Sanitation District No. 1 administers the countywide "208" planning 
process, which is a program to manage and control wastewater releases 
throughout the county to insure that they meet applicable standards. 
The "208" plan, when implemented in its entirety, would alleviate the 
increased pollution of wastewater return flows due to population growth. 
Although not directly related to the second stage of the SNWP, advance 
planning foresees secondary effects resulting from the construction of 
the Advanced Water Treatment Plant by Clark County and the Las Vegas 
Wash Unit of the CRBSCP which will help alleviate this water quality 
problem. These projects have the direct objectives of sewage treatment 
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and return flow salinity control. Direct impacts and mitigation 
measures for those projects are discussed in separate documents. 
In addition to the Las Vegas Wash Unit of the Colorado River 
Basin Salinity Control Project and the County's Advanced Wastewater 
Treatment Plant, there are also other measures underway which will 
improve the quality of return flows in Las Vegas Wash and thus in-
directly mitigate the deterioration in water quality expected to result 
from the second stage of the SNWP. The Environmental Protection Agency 
has issued "National Pollutant Discharge Elimination System" permits to 
several entities in Clark County currently discharging saline waters to 
Las Vegas Wash. The permits allow the discharge of pollutants for a 
period of time, but also set an effective date for the discharge to 
cease or the magnitude to significantly decrease. 
In addition, as mentioned in Chapter III, the salinity control 
efforts cannot be realistically discussed in relation to a single 
project. The Bureau is currently involved in a basinwide approach to 
salinity control. The problem of salinity in the Colorado River is not 
limited to how much additional salt will be put in the river as a result 
of the SNWP; rather it is related to the development of the river as a 
whole. Since the problem is basinwide, the eventual mitigation will 
have to be basinwide. The following discussion gives the status of 
current Bureau programs and studies to mitigate the increasing salinity 
of the Colorado River and maintain the 1972 salinity standards. This 
overall effort to maintain the salinity standards of the Colorado River 
is part of the Colorado River Water Quality Improvement Program (CRWQIP) 
as authorized by Public Law 93-320. 
At the initiation of the CRWQIP, previous studies of the 
Environmental Protection Agency, Colorado River Board of California, and 
the Bureau of Reclamation were reviewed to select areas for early 
study. These included Paradox Valley, Colorado; Grand Valley, Colorado; 
Crystal Geyser, Utah; Las Vegas Wash, Nevada; and LaVerkin Springs, Utah. 
Currently, investigations on these units are either completed, nearing 
completion, or are highly advanced. From these advanced studies, four 
control units were selected for initial construction under Title II of 
P.L. 93-320. 
Feasibility investigations are nearing completion on 
LaVerkin Springs. Definite plan reports are scheduled to be completed 
in FY 77 for the Las Vegas Wash Unit, Crystal Geyser Unit, Paradox 
Valley Unit, and Grand Valley Systems Improvement Unit. 
The estimated reduction in salt content of the Colorado River, 
by constructing the four initial units, should approach 521,000 tons per 
year with a corresponding decrease in salinity concentration at 
Imperial Dam of 48.6 mg/1. Table 28 contains a summary of the potential 
effects, estimated costs, and estimated benefits that can be expected 
for each of the units. The annual benefits have been calculated on the 
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Table 28 
AUTHORIZED SALINITY CONTROL UNITS - COLORADO RIVER BASIN 
Project 
units 
Year in 
operation 
Impact at 
Imperial 
Dam 
(mg/1) 
Estimated 
construction 
cost 
($) 
Investment 
cost* 
(CC + IDC) 
($) 
Annual 
0M5R 
($) 
Annual 
equivalent 
value at 
5-5/8 dis-
count rate 
($) 
Annual2 
benefits 
($) 
Crystal Ceyser 
Utah 
1978 -0.3 2,590,000 
(July 1975) 
2,841,000 12,000 172,500 69,000 
Paradox Valley 
Co'.orado 
1930 -16.0 19,)60,000 
(Jan. 1975) 
20,653,000 438,000 1,605,000 3,680,000 
Crand Vallev 
(WSI) 
Colorado 
1978-1987 -19.0 76,300,000 
(Jan. 1975) 
97,759,000 370,000 
(July 1973) 
5,892,000 4,370,000 
Las Vegas Wash 
(desalting scheme) 
Nevada 
1979 -13.0 37,750,000 
(April 1975) 
41,079,000 2,878,000 5,198,000 2,990,000 
* Construction cost plus interest during construction. 
^ Using total benefits of $230,000 per mg/1 improvements at Imperial Dam as set forth in the January 1974 status report (Colorado 
River Water Quality improvement Program). This report is th: total impact of salinity at $230,000 per mg/1 per year with a reason 
able ranre of $19^,000 $395,000 per mg/1 per year. Studies by a consortium of five Western Water Research Institutes aiid the 
Bureau of Reclamation are nearing completion. This should narrow the range with perhaps a shift toward the.iiqher value. 
basis of $230,000 per mg/1 salinity improvement at Imperial Dam. 
Estimated interest costs during construction are available and are 
reflected in the total annual equivalent cost for all units. 
The other continuing investigations under the CRWQIP are not 
enough advanced to yield comparable data to the authorized construction 
units. Under P.L. 93-320, the Secretary of the Interior is authorized 
and directed to expedite completion of the remaining 12 planning reports 
and submit each report named below promptly to the Colorado River Basin 
States and other appropriate parties for review and comment: It should 
be noted that other control units such as the San Juan Collector System 
are not specifically identified under P.L. 93-320, but are under active 
investigation under the CRWQIP. 
a. Point Source control: 
LaVerkin Springs 
Littlefield Springs 
Glenwood-Dotsero Springs 
b. Irrigation Source control: 
Lower Gunnison 
Uinta Basin 
Colorado River Indian Reservation 
Palo Verde Irrigation District 
c. Diffuse Source control: 
Price River 
San Rafael River 
Dirty Devil River 
McElmo Creek 
Big Sandy River 
Implementation of all 16 salinity control units outlined 
herein is anticipated to reduce the salinity of the Colorado River 
by about 154.6 mg/1 at Imperial Dam. The following tabulation shows 
the cumulative salt removal effects for each general program category. 
Cumulative CRWQIP Salt Removal Effects 
Removed by Tons mg/1 
Initial Units 521,000 48.6 
Point Sources 319,700 32.0 
Irrigation Sources 430,000 40.0 
Diffuse Sources 380,000 34.0 
Total 1,650,700 154.6 
This total does not include Blue Springs, as investigations 
have been terminated, due to serious environmental and cultural (Indian) 
impacts, which removes from consideration about 400,000 tons of salt and 
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a 26-mg/l effect at Imperial Dam. Also not included is the use of 
Palo Verde drain water for powerplant cooling which has a potential 
removal of 146,000 tons of salt and a 19-mg/l effect at Imperial Dam. 
Other units such as the San Juan and Grand Valley return flow collector 
systems and Meeker Dome are not included at this time. 
E. Air Quality 
To control the adverse impact on air quality of the dust and 
particulate matter caused by construction activities, the contractor 
will be required to obtain permits to disturb topsoil in the construction 
areas. To obtain these permits, he will be required to perform certain 
specific measures. He will be required to apply water, or other dampen-
ing substances, or other material, to construction areas traversed by 
construction equipment. He will also be required to maintain construction 
equipment in good working order to keep harmful exhausts at the minimum 
level possible and comply with construction standards of Clark County. 
F. Archeology 
The archeological survey of the right-of-way for the project 
works revealed only one significant site and that was Big Springs, in 
the western side of the project area. It has been nominated for in-
clusion in the National Register. Big Springs will not be disturbed by 
the project because it is in a controlled access area owned by the Las 
Vegas Valley Mater District and the pipeline has been rerouted to avoid 
it. There are no other known sites that will be affected by the project. 
The Bureau of Reclamation proposes to mitigate the impact of 
the project on any archeological or historical property found during 
construction. If an unknown archeological site is encountered during 
construction, the property will be evaluated by an archeologist or other 
appropriate professional who will make a determination in consultation 
with the Nevada State Historic Preservation Officer regarding the 
property's eligibility for inclusion in the National Register of Historic 
Places. Should the property be determined eligible for inclusion in the 
National Register of Historic Places, the Bureau of Reclamation will 
follow the procedure outlined in 36 CFR 800. 
G. Esthetics 
The damage to the natural terrain caused by construction 
activities will be temporary in nature. The contractor will be required 
to restore the disturbed areas to a natural landform. The pipe will be 
buried underground and, after the trench is filled, the ground will be 
scarified to enhance revegetation. Reclamation will require contractors 
to control construction activities so that a minimum amount of right-of-
way will be affected. 
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Although permanent facilities, such as pumping plants, will 
remain above ground, esthetic concerns will be reflected in their 
design resulting in pumping plant's having a low profile to best blend 
with the desert surroundings. 
H. Noise 
The structures will be designed to eliminate audible noise in 
the vicinity of the pumping plants. First stage structures indicate 
that noise from existing plants is barely audible. 
I. Increased Energy Costs 
The Southern Nevada Water Project will be completely com-
puterized to obtain the most efficient operational mode of the system. 
In addition, the system is designed to perform during the near future 
off-peak times. However, after the water demand has reached a certain 
level, it will no longer be possible to operate the system completely 
off-peak, but the system will be operated off-peak whenever possible. 
J. Increased Cost for Water Treatment 
Flocculation basins are being installed at the treatment plant 
to get the most effective use of chemicals applied during the water 
treatment process. These will reduce the amount of chemicals required 
and hence the overall cost of water treatment. 
K. Increased Erosion in Las Vegas Wash 
The increased return flows in Las Vegas Wash and the erosion 
that will occur will be mitigated by the projected Las Vegas Wash Unit. 
This project will provide a bypass for return flows of the SNWP and will 
only release enough water to maintain the greenbelt. 
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ADVERSE EFFECTS 
V. UNAVOIDABLE ADVERSE EFFECTS 
A. Vegetation 
Forty-five acres of creosote, 15 acres of desert riparian, 
12 acres of transitional, three acres of Saltbush, and 125 acres of 
urban vegetation will be removed from areas along the pipeline alinement 
and pumping plant locations. One hundred and eighty-eight acres of 
vegetation along the route of the buried pipeline is expected to re-
vegetate in time. 
B. Wildlife 
Some wildlife, although not in the immediate alinement 
vicinity may leave the area during construction due to noise and activity. 
Generally these areas will be reoccupied when the activity ceases and 
the area is vacated by construction personnel. The wildlife habitat 
will be temporarily lost in the 188 acres of vegetation that is removed 
for the pipelines and permanently lost in the 12 acres that is removed 
for pumping plants. 
C. Air Quality 
In spite of measures taken to adhere to Executive Order 11507, 
"Prevention, Control, and Abatement of Air and Water Pollution at 
Federal Facilities," fine-grading or rough-graded pads, and operation of 
other heavy construction equipment, will stir up dust in the vicinity of 
the works for the duration of the construction period. The dust will be 
irritating to residents as well as construction workers. 
Construction of the second stage of the Southern Nevada Water 
Project will not directly affect the quality of the air in the area. 
However, it is recognized that there has been a growth in the amount and 
variety of air pollution in Clark County brought about by the growth of 
population and industry. These conditions will be compounded by the 
additional population growth which the project will accommodate. 
The Clark County Air Pollution Control Division, following the 
requirements of the 1970 Air Quality Standards and Guidelines estab-
lished by the EPA, has the direct responsibility for implementing 
mitigation measures for indirect impacts. Studies regarding air pollu-
tion sources and recommendations for reduction of air pollution and 
implementation of those standards are underway or planned. 1/ EPA has 
rejected the State Implementation Plan and is requiring the State 
Environmental Protection Services to revise the plan to provide control 
measures to further reduce levels of CO and Oxidants. This revised plan 
is scheduled to be completed on July 1, 1977. In addition, the Clark 
County Health District Air Pollution Control Division is presently 
advocating several measures to mitigate the long-term adverse impacts on 
1/ Statement by Donald R. Arkell, Director of the Air Pollution Control 
Division of the Clark County Health District. 
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air quality associated with population growth and urban expansion. They 
have asked the State legislature to implement a program of annual in-
spection of automobiles to reduce the level of automobile exhausts, and 
to establish regulations to control hydrocarbon vapors escaping from 
gasoline stations. The ultimate enforcement of air quality standards is 
the responsibility of EPA. 
D. Waste Disposal 
The Alfred Merritt Smith Water Treatment Facility will double 
its sludge production to 3,500 cubic yards as a result of pretreatment 
by flocculation prior to filtration. An increase in sludge production 
will correspondingly increase demands for land disposal sites. A total 
of 20 acres will be used for the sludge disposal. 
E. Traffic 
During the active construction period of approximately 18 months, 
the movement of men and equipment will create traffic inconveniences 
throughout the area. Slow-moving heavy equipment will periodically 
create a safety hazard to traffic on the affected road, especially 
during peak visitor periods. Trenches for pipelines in streets such as 
Hacienda Avenue, Las Vegas Boulevard South, Valley View Boulevard, and 
Twin Lakes Drive will result in some congestion of traffic for con-
siderable distances in urban and nonurban areas. 
F. Esthetics 
Although the pumping plants will be built in low profile to 
blend with the desert surroundings, they will still be visible, causing 
an intrusion into the visual environment. 
G. Noise 
The increase in the noise level from construction activity and 
equipment will infringe on the normal acoustical background during 
construction in urban areas. 
H. Water Quality and Cost 
Using 166,800 additional acre-feet of water in the Las Vegas 
Valley may cause a deterioration in quality of return flows to Lake Mead. 
The project may therefore cause an increase in salinity of Lake Mead. 
At full development of the second stage, 158,600 tons of salt a year 
will be returned to Lake Mead by the project. This amount of salt 
without any mitigating factors would increase the salinity of Lake Mead 
water by 13 mg/1. 
In addition, the overall quality of water used in the Las 
Vegas Valley will decline. As more high-salinity Lake Mead water is 
used compared to the low-salinity ground water, the overall salinity 
will increase. Mater costs will also increase to pay for the second 
stage. Eventually the increased costs of second stage water will be 
paid by the individual water users in the Valley. 
I. Socioeconomic Costs 
The population growth which will be accommodated by the 
second stage water supply will cause long term impacts. There will be 
an increased need for public utilities, housing, hospitals, schools, 
teachers, policemen, firemen, etc. All of these facilities and services 
will cost money, which will eventually have to be paid by the residents 
of the Las Vegas Valley. An expanding economy made possible by a firm 
water supply should absorb these increased costs, but they will nonethe-
less constitute an unavoidable adverse impact, though an indirect 
impact of the project. 
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VI. SHORT- AND LONG-TERM ENVIRONMENTAL USES 
The second stage of the Southern Nevada Water Project will be 
capable of providing Southern Nevada with an additional 166,800 acre-
feet of Colorado River water which is stored in Lake Mead. The first 
stage of the project is already capable of delivering 132,200 acre-feet 
of water. Both stages together will be capable of delivering 299,000 acre-
feet, which is within Nevada's apportionment of 300,000 acre-feet a year 
of Colorado River water as granted by the U.S. Supreme Court in 1963. 
The project will provide for the long-term utilization of that resource. 
Short-term disturbances of the environment will occur during the 
construction phase of the project as discussed in Chapter III. These 
short-term disturbances will be mitigated during construction to the 
fullest extent possible. The 12 acres of land along the right-of-way 
occupied by physical facilities such as pumping plants will be unavail-
able for other uses during the life of the project. Since the pipes for 
carrying water will be underground, the terrain will eventually return 
to its original state. 
Much of the water used in the Las Vegas Valley is currently being 
pumped from the Las Vegas artesian basin underlying the Valley. Annual 
recharge to this basin is estimated to be between 25,000 and 35,000 acre-
feet, but annual withdrawals have exceeded 86,000 acre-feet a year. 
Therefore, an overdraft situation exists in the Valley. The Southern 
Nevada Water Project should have the long-term effect of relieving this 
overdraft situation and lessening the land subsidence caused by this 
mining of ground water. The use of this additional water in the Valley 
may cause the recharge of the shallow aquifer and thus reactivate the 
artesian springs which for many years have been dormant. 
It is recognized that a long-term effect of using additional water 
in the Las Vegas area, and the subsequent return of effluent to Lake Mead 
by way of Las Vegas Wash, may add to the overall degradation of water 
quality in Lake Mead. Plans are being formulated to prevent this 
eventuality. Under the direction of the Clark County Board of Commis-
sioners, the preparation of the Clark County 208 Areawide Wastewater 
Treatment Management Plan is currently being conducted. Salinity 
control activities of the Bureau of Reclamation in Southern Nevada are 
being coordinated with the 208 planning process. Through implementation 
of the Colorado River Basin Salinity Control Program (P.L. 93-320) as 
well as the ongoing programs and studies under the Bureau of Reclamation's 
Colorado River Water Quality Improvement Program, areawide wastewater 
management (Section 208 of P.L. 92-500), and the Soil Conservation 
Service's onfarm improvements, the salinity level of the waters of the 
Colorado River will meet established standards not only for the benefit 
of the people of the United States but also for those users in Mexico. 
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Additionally, the desert bighorn sheep population in the River 
Mountains adjacent to the project will be stabilized or enhanced as a 
result of providing a stable water supply for the life of the project. 
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VII. IRREVERSIBLE COMMITMENTS OF RESOURCES 
Irreversible commitments of resources refer to those which will 
extend at least throughout the life of the proposed project. Those 
resources involved are discussed in specific categories. 
In addition to the resources necessary for the construction of the 
SNMP itself, there will be a necessity for committing additional resources 
to mitigate the indirect impacts caused by the population growth which 
will be accommodated by the SNMP. This population growth will require 
additional roads, schools, hospitals, and a myriad of other facilities. 
These secondary impacts, though, are not a direct result of the SNMP, 
and the resources needed to mitigate them are unquantified at this time. 
A. Mater 
The decision to divert a portion of Nevada's remaining entitle-
ment of Colorado River water for use in Southern Nevada is an irrevers-
ible commitment of Nevada's water resources. A total amount of 166,800 
acre-feet of water will be removed from the Colorado River by the 
second stage of the Southern Nevada Mater Project. The water committed 
to this project would no longer be available for use elsewhere. 
The long-term commitment of this volume of water will essen-
tially advance the timing and scale of eventual complete development of 
Colorado River water as a natural resource. Recent Bureau of Reclamation 
estimates!/ show that the basin water supply will be, both legally and 
physically, fully committed before the year 2000. 
B. Land 
In addition to lands committed for right of way use, approx-
imately 12 acres of land will be required for permanent project facil-
ities. 
C. Vegetation and Mildlife 
Approximately three acres each of creosote, saltbush, desert 
riparian, and urban communities will be permanently lost due to con-
struction of the pumping plants. Mildlife will be lost in proportion to 
the density and type of vegetation occupying the 12 acres committed to 
construction of permanent facilities. Losses in the 3 acres of desert 
riparian vegetation will be the highest. 
D. Power 
The operation and maintenance of the second stage of the 
Southern Nevada Mater System will require an annual energy supply of 
U Report on "Mater for Energy in the Upper Colorado River Basin," 
U.S. Department of the Interior, Mater for Energy Management Team, 
Bureau of Reclamation, et al., July 1974. 
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about 280,000,000 kWh which will be purchased from the Nevada Power 
Company. The potential for hydrogeneration of 188,660,000 kWh per year 
will be lost. 
E. Chemicals 
The quantities of chemicals, readily available on the com-
mercial market, that are used in the operation of the first stage of the 
Southern Nevada Water System will approximately double in the second 
stage. The theoretical chemical feed requirements are as follows: 
chlorine - 10,000 Ib/d average, 20,000 Ib/d maximum; aluminum sulfate 
(50% solution) - 162 gal/h average, 416 gal/h maximum; activated carbon -
420 gal/h average, 1,400 gal/h maximum; polyelectrolyte - 230 gal/h 
average, 550 gal/h maximum; sulfur dioxide - 6,680 lb/d average, 
16,680 lb/d maximum. 
F. Economic Resources 
The total currently estimated construction costs of the 
second stage of the Southern Nevada Mater Project are expected to be 
about $110 million (price as of April 1976) an additional $28.5 million 
will be required to expand the treatment plant. The costs of annual 
maintenance, operation, and replacement are estimated to be $9,346,000 
at full development of second stage facilities and about $1.5 million 
for the Alfred Merritt Smith Water Treatment Facility. The estimates 
are based on the level of April, 1976, except for energy which is based 
on projected 1982 costs. The cost of energy is the major expense in-
cluded in the maintenance and operation and is expected to increase in 
the years beyond 1982. Construction and operation of the proposed 
feature will require an irreversible commitment of economic resources. 
The expended funds will be repaid with interest from the sale of water. 
( 
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VIII. ALTERNATIVES TO THE PROPOSED ACTION 
The analysis of alternatives discussed in this chapter was made 
with the objective of providing a water source to the Las Vegas Valley 
comparable in volume to the 166,800 acre-feet that can be provided by 
the recommended plan. Due to the lack of water in the Las Vegas Valley, 
each of the significant alternatives considered were by necessity eval-
uated as importation plans. A description of the three most viable 
plans follows. A detailed discussion of the general impacts that would 
occur with the alternative of no action is included as the fifth alterna-
tive. 
A. Alternative Designs 
Numerous alternative plans were considered, all of which 
contained only slight variations from the three most feasible plans. A 
description of these three plans follows. 
1. Alternative Plan Number 1 
Alternative Plan No. 1 consists of the recommended plan's 
transmission system east of the River Mountains Tunnel and a trans-
mission system on the west side of the River Mountains Tunnel which 
would parallel the first stage of the Southern Nevada Water Project (see 
Map No. 952-300-509). One-hundred-two-inch pipe would be used for 
approximately 1.6 miles from the outlet portal to a bifurcation point. 
This reach would provide delivery to Henderson's foothill and north 
delivery locations. From the bifurcation point a 42-inch lateral would 
continue west for approximately 7 miles to Henderson's northwest area. 
A 90-inch lateral would continue to parallel the first stage from the 
bifurcation point for 9 miles to Charleston Boulevard. At Charleston 
Boulevard the line would divide with an 84-inch lateral west to a 
pumping plant site at Charleston Boulevard. This pumping plant would 
provide the pumping lift to Las Vegas Valley Water District's Oakey and 
Charleston Heights delivery sites. The lateral along Charleston Boulevard 
would be approximately 9.5 miles. Continuing north paralleling the 
first stage would be a 42-inch pipe to a pumping plant site near existing 
Pumping Plant No. 6 which would provide the lift to Carlton Square and 
Robinson Reservoirs. This lateral from Charleston Boulevard to the end 
of the pipeline would be approximately 13.5 miles. Estimates show the 
construction costs of $124,365,000 for this line to be higher than the 
recommended plan due to the fact that it consists of approximately 
9 miles of additional pipeline and must cross Interstate 15 twice. The 
energy to operate this alternative would be 280,000,000 kWh per year. 
Furthermore, this plan would not provide delivery to Las Vegas Valley 
Water District's Fayle delivery site. 
The impacts associated with this plan would be the same 
as those associated with the recommended plan. However, traffic incon-
veniences would increase due to a longer construction period in the 
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residential areas. Two hundred and ninety acres of vegetation would be 
temporarily lost along the pipeline alinement. Twelve acres of vege-
tation would be permanently lost to the construction of pumping plants. 
Mildlife loss would be proportional to the acres of vegetation lost. 
2. Alternative Plan Number 2 
Alternative Plan No. 2 consists of the present recom-
mended plan's transmission system extending west of the River Mountains 
Tunnel to Boulder Highway (see Map No. 952-300-510). The first reach 
of 102-inch pipe from the outlet portal to Boulder Highway would provide 
delivery to Henderson's foothill and north delivery locations. From 
the Boulder Highway a 42-inch line would continue west for approximately 
3 miles to Henderson's projected northwest development area; and a 90-
inch pipe would parallel Boulder Highway for approximately 5.4 miles to 
Desert Inn Road. It would then extend 1.2 miles west along Desert Inn 
Road to Mojave Road where a pumping plant would be located that would 
provide the pumping lift to Las Vegas Valley Mater District's Oakey and 
and Charleston Heights delivery sites, and a pumping plant location at 
Smoke Ranch Road and Highland Drive. From the pumping plant at Mojave, 
a 90-inch pipe would be installed to a bifurcation point near Highland 
Drive and Oakey Boulevard. An 84-inch lateral would be used west to the 
Oakey delivery site and a 24-inch pipe between Oakey and Charleston 
Heights. At the bifurcation point at Highland Drive and Oakey Boulevard, 
a 42-inch lateral would continue north to a pumping plant site at Smoke 
Ranch Road and Highland Drive. From this pumping plant 36-inch pipeline 
would deliver the water to Robinson Reservoir. Estimates showed the 
construction costs of $124,464,000 for this line to be higher than the 
recommended project due to significant construction problems. 
The problems and impacts associated with this plan 
include all of those for the recommended plan as well as public in-
convenience in the form of traffic control, utility crossings and 
relocations, and crossing and repaving major streets and highways in 
Las Vegas. The energy to operate this alternative would be 280,000,000 
kMh per year. This plan also would not provide delivery to Las Vegas 
Valley Mater District's Fayle delivery site. 
One hundred and eighty-eight acres of vegetation would 
be temporarily disturbed along pipeline alinements. Twelve acres of 
vegetation would be permanently lost to pumping plants. Mildlife losses 
would be proportional to the acres of vegetation lost. 
3. Alternative Plan Number 3 
Alternative Plan No. 3 is essentially the same as the 
recommended plan. The only difference is the reach between the recom-
mended plan's Mesa Bifurcation and Valley View Regulating Tank (see 
Map No. 952-300-511). This plan would move the Mesa bifurcation 
1/2 mile west, then continue west to a pumping plant site on Mhitney Mesa. 
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This pumping plant would provide the lift to Valley View Regulating 
Tank. The lateral would follow Sunset Road west to Whitney Mesa to the 
Union Pacific Railroad tracks, then continue by paralleling the railroad 
to Valley View Boulevard. The line would continue north to Fayle 
delivery site and Valley View Regulating Tank. 
Estimates show the construction costs of $114,900,000 for 
this alinement to be higher due to the significant construction problem 
of decomposed limestone at Whitney Mesa. Construction through this 
limestone is complex and estimates show that excavation costs are twice 
the cost of bypassing Whitney Mesa. -Also, McCarran International 
Airport plans an extension and enlargement south of the existing facility 
which would disallow a pipeline through this area. 
The energy necessary to operate this alternative would be 
280,000,000 kWh per year. Other impacts associated with this plan would 
be similar to those of the recommended plan. Two hundred and twelve 
acres of vegetation will be temporarily disturbed along pipeline aline-
ments. Twelve acres of vegetation would be permanently lost to pumping 
plants. Wildlife losses would be proportional to the acres of vegetation 
lost. 
4. Cost Summary - Alternative Designs 
Project Plan Alt. No. 1 Alt. 
East of River 23,238,000 
Mountains Tunnel 
West of River 
Mountains Tunnel 
1. Laterals 43,722,000 
2. Pumping 
Plants 12,900,000 
3. Land & 
Rights 1,000,000 
4. Other 7,782,000 
Field Cost 
Project Cost 
88,642,000 
109,864,000 
23,238,000 
54,965,000 
13,000,000 
500,000 
8,800,000 
100,000,000 
124,365,000 
No. 2 
23,238,000 
51,625,000 
15,232,000 
1,180,000 
9,309,000 
100,584,000 
124,464,000 
Alt. No. 3 
23,238,000 
45,000,000 
15,000,000 
1,000,000 
8,500,000 
92,738,000 
114,900,000 
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B. The Alternative of Importing Mater 
Other viable alternatives to the recommended plan are the 
alternative plans for the importation of water by pipeline from a source 
other than Lake Mead into the Las Vegas Valley. Four alternative 
sources of water were studied by the State Engineer in 1971. The four 
plans are described below with costs as of April 1975. See Table 29. 
1. Pahrump Valley 
The Pahrump Valley is situated about 60 miles west of 
Las Vegas. The valley is approximately 42 miles in length trending 
northwest-southeast between the Spring Mountains on the east and the 
Nesting Spring, Napal, and Kingston Ranges on the west. Pahrump Valley 
is a closed topographic basin with no outlet for streams to flow from 
the valley. 
The topography of the area is typical of the basins in 
the Basin and Range Province. The valley is characterized by flat to 
gradual slopes. Very sparse vegetation is predominant in the valley. 
Precipitation is light, averaging a little over 3.5 inches a year. 
The basic industry in the Pahrump Valley is agriculture. 
There are very few service supporting activities. About 30 ranches 
encompassing a total of about 11,000 acres of cultivated farmland are 
situated in the valley. Total population of the area is presently about 
1,200. The principal town is Pahrump, which is comprised mainly of 
workers from the Nevada Test Site. 
The projected population for the year 2020 is 10,000 with 
a domestic water requirement of 4,500 acre-feet per year. Presently 
about 48,000 acre-feet per year are being extracted from the ground 
water basin to irrigate 11,000 acres and to supply domestic require-
ments. The annual recharge to the basin is about 22,000 acre-feet. The 
volume of good quality ground-water storage in the top 100 feet is 
6 million acre-feet. Most of this could be exported to the Las Vegas 
area. 
The Pahrump Valley alternative would consist of an 
aqueduct with a total length of 74.5 miles, of which 39 miles would be 
trapezoidal open channel, 8.5 miles would be tunnel, 26.5 miles would be 
pipeline, and 0.5 mile would be reservoir. The aqueduct would begin at 
a point approximately 12 miles northwest of the town of Pahrump at an 
elevation of 2900 feet. The first 39 miles of the aqueduct would con-
stitute the collection system following the 2900 foot contour. Mater 
would be delivered to the pumping station forebay which would have a 24-
hour storage capacity. The water would then be lifted 750 feet by 
pumping station No. 1 through 5 miles of pipeline to the forebay of 
pumping station No. 2. Pumping station No. 2 would then lift the water 
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TABLE 29 
THE FOUR ALTERNATIVE WATER IMPORTATION PLANS 
Source 
Water 
AND COSTS AS OF APRIL 1975 
Distance from Las Vegas 
in Miles 
Total Cost 
$ 
Pahrump Valley 75 240,879,000 
Amargosa Desert 131 296,788,000 
Railroad Valley 210 484,635,000 
Pahranagat Valley 110 250,554,000 
an additional 750 feet through 4.5 miles of pipeline to the pumping 
station afterbay which would serve as the tunnel inlet facility. 
Pumping stations No. 1 and No. 2 would be identical and have a power 
rating of approximately 29,000 horsepower each. The pumping station 
afterbay and tunnel inlet would be located at an elevation of 4300 feet. 
The water would then flow in an 8.5 mile tunnel through the Spring 
Mountains. From the tunnel water would oe delivered through 8.8 miles 
of pipeline to a large storage reservoir at mile 64.8. The proposed 
storage reservoir for the Pahrump aqueduct would be located in the 
Red Rock Canyon area of the Las Vegas Valley. 
Water would be held in the reservoir by a dam. It would 
leave the dam through the outlet works and travel approximately one mile 
through a pipeline to an energy dissipating station which would dis-
sipate 800 feet of head when the reservoir is full. The water would be 
discharged immediately into a lined reservoir having a storage capacity 
of 12 hours. The water would then flow through 8.2 miles of pipeline to 
a second energy dissipating station where a second 800 feet of energy 
would be dissipated before the water flows into another lined reservoir 
of 12-hour storage capacity. The water would then enter the treatment 
plant where it would be filtered and chlorinated and then flow directly 
to the terminal storage reservoir which would be lined and covered and 
have a 12-hour storage capacity. This terminal storage reservoir would 
be at mile 74.5 and would mark the end of the aqueduct. Water would 
flow from this reservoir directly into a water distribution system in 
the Las Vegas metropolitan area. 
There would be a permanent loss of 2,473 acres of 
primarily desert type vegetation because of the construction of 39 miles 
of open channel aqueduct and 0.5 mile of reservoir. Wildlife associated 
with the vegetation would be temporarily lost along the 26.5 mile pipe-
line route. Wildlife inhabiting those areas would be lost; however, 
the area would eventually repopulate with similar numbers and species. 
The Spring Mountains located between Pahrump and Las Vegas 
constitute a formidable natural barrier. Since bypass routes are more 
expensive, the mountains would be crossed by 8.5 miles of tunnel. 
The wildlife in the construction area would be temporar-
ily disrupted during the construction period. This would be especially 
true during construction of the Spring Mountains Tunnel. 
The esthetics of the Spring Mountains could be adversely 
affected by the tunnel construction as would be the esthetics of the Red 
Rock Canyon area by the construction of a dam and reservoir. The 
esthetics of the entire area would be adversely effected by the open 
channel aqueduct. 
The noise level of the area would be increased during the 
construction period. This increase would be greatest during the con-
struction of 8.5 miles of tunnel. 
Construction crews necessary for this alternative would 
probably come from the Las Vegas area and would result in an increased 
need for goods and services in the Pahrump Valley. 
Residential expansion in Pahrump could continue to take 
place; however, if the 48,000 acre-feet of water now being used for 
irrigation were curtailed it would end or seriously reduce agriculture 
in the Pahrump Valley. There are about 35 farms with 11,000 acres under 
cultivation that would be lost. Domestic water users in Pahrump would 
incur additional expenses associated with deepening wells, lowering 
pumps, and lifting water a greater distance. Approximately 366,364,286 
kWh of energy per year would be required to operate the project. 
The secondary impacts to the Las Vegas Valley associated 
with the increased water supply provided by this alternative would be 
the same as those associated with the recommended plan. 
2. Amargosa Desert 
The Amargosa Desert is situated about 100 miles northwest 
of Las Vegas and extends for about 50 miles southeast from Beatty, Nevada. 
Bordering the Amargosa Desert on the north are Bare Mountain and Yucca 
Mountain, while the eastern boundary is formed by the Specter and 
Nesting Spring Ranges and the Spring Mountains. Along the western and 
southwestern boundaries are the Funeral Mountains and the Greenwater 
Range. Pahrump Valley is immediately southeast of this area. 
The topography is characteristically gentle along the 
valley floor. The vegetation is very sparse. The average annual basin 
precipitation is only about 4 inches. The Amargosa River Channel which 
originates in the mountains near Oasis Valley trends southeasterly 
across the desert floor toward Death Valley Junction, California. 
The Ash Meadows area of the Amargosa Desert contains 
numerous springs. The total annual discharge from these springs is 
nearly 17,000 acre-feet, of which a considerable amount is lost through 
evapotranspiration. 
The principal town in this area is Beatty with a popu-
lation of about 1,200. Lathrop Wells with a population of less than 
100 is the only other Nevada town in the Amargosa Desert. Roadside 
businesses in the two towns, along with a limited amount of agriculture, 
form the basic economy of the area. Most of the residents who are not 
connected with either farming or roadside business are employed at the 
Nevada Test Site. 
It is estimated that the population of the Amargosa 
Desert in the year 2020 will be 5,000. Past domestic and agricultural 
uses of water have not caused an appreciable mining of the ground-water 
basin. The perennial yield has been estimated to be 24,000 acre-feet 
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per year and the amount of ground water in storage in the top 100 feet 
of saturated material is estimated to be 2.7 million acre-feet. The 
ground water is high in fluorides but is otherwise potable. This alter-
native would provide water to the Las Vegas Valley at the same level as 
the second stage of the Southern Nevada Water Project for approximately 
19 years. This water would be available for export to Las Vegas and 
once there the water could be blended in order to reduce the fluoride 
concentration. 
The Amargosa Desert alternative would consist of an 
aqueduct with a total length of 131 miles, of which 88 miles would be 
trapezoidal open channel and 43 miles would be pipeline. The aqueduct 
would begin at a point which is approximately 12 miles due west of 
Lathrop Wells at an elevation of 2,500 feet. The first 45 miles of the 
aqueduct would constitute the collection system. The collection channel 
would deliver water to a pumping station forebay, which would have a 
design capacity of 24-hour storage. 
A 42,500 horsepower pumping station would then lift the 
water 1,350 feet through 17.5 miles of pipeline to the pumping station 
afterbay at elevation 3,650 feet. The storage capacity of the pumping 
station afterbay would be rated at 12 hours. The water would then flow 
through 12 miles of an open channnel to a regulating reservoir having a 
storage capacity of 12 hours. The water would then enter a five-mile 
pipeline and pass through an energy dissipating station, which would 
dissipate 400 feet of head and enter a second regulating reservoir with 
a 12-hour storage capacity. The water would then be conveyed by a 
13.5 mile open channel to an inverted siphon four miles long crossing 
Corn Creek. It would then continue its journey through a 17-mile open 
channel to a regulating reservoir having a capacity of 24-hour storage. 
From this point on, the terrain is more rugged and an 11-mile pipeline 
would be required to deliver the water to the large reservoir near the 
aqueduct terminus. The reservoir and dam would be located approximately 
6 miles north of Nellis Air Force Base. 
The water would then flow via a 2-mile pipeline to an 
energy dissipating station, which would dissipate 500 feet of energy. 
It then would enter a regulating reservoir having a storage capacity of 
12 hours. The water would then pass through the treatment plant where 
it would be filtered, blended with an equal quantity of water from the 
first stage of Southern Nevada Water Project or Las Vegas ground-water 
basin, and then flow into the terminal storage reservoir which would be 
lined and covered with a storage capacity of 12 hours. The water blend-
ing would be required to reduce the fluoride concentration in the water 
from the Amargosa Desert. 
The water would then move from the covered reservoir 
through 6 miles of pipeline to the aqueduct terminus at mile 131, 
located at elevation 2,000 feet. The aqueduct terminus would be approx-
imately 6 miles from downtown Las Vegas. At this point the water would 
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enter a distribution system of the Las Vegas Valley Water District. 
Approximately 329,727,857 kWh of energy would be required annually to 
operate the project. 
Impacts associated with this alternative include the 
permanent loss of 3,779 acres of vegetation because of the construction 
of 88 miles of open channel aqueduct, seven reservoirs, and a pumping 
plant. Five hundred and twenty-one acres of vegetation would also be 
temporarily lost along the 43-mile pipeline route. Wildlife inhabiting 
these areas would be temporarily or permanently lost in relation to the 
vegetation. 
The wildlife of the area as well as in the Corn Creek 
Refuge would be temporarily disrupted during the construction period. 
Several species of threatened and endangered fishes including the Devils 
Hole Pupfish (Cyprinodon diabolis), Big Springs Pupfish (Cyprinodon 
Nevadensis mionectes), Warm Springs Pupfish (Cyprinodon nevadensis 
pectoral is), and Ash Meadows Speckled Dace (Rhinichthys osculus ssp.) 
are found in Ash Meadows. However, since Ash Meadows has a closed water 
basin, it is believed that ground-water mining in the Amargosa Desert 
will not lower the water table in Ash Meadows and will not further 
endanger these fishes. 
The noise level of the area would be affected by this 
alternative and would be at its highest level during the construction 
period. 
The esthetics of the Amargosa Desert area would be 
permanently adversely affected by the construction of 88 miles of open 
channel aqueduct, seven reservoirs, and a pumping plant. The area 
esthetics would be temporarily adversely affected by the 43 miles of 
pipeline alinement. 
The construction crews necessary for this alternative 
would result in an increased need for goods and services in the Amargosa 
area. 
The secondary impacts to the Las Vegas Valley associated 
with the increased water supply provided by this alternative would be 
the same as those associated with the recommended plan. 
Irrigation water rights from 25 full-time farms would be 
adversely affected by the exportation of the water and would have to be 
purchased before exportation could begin. Domestic development would not 
be affected by large-scale water exportations. 
< 
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3. Railroad Valley 
The Railroad Valley is located approximately 175 miles 
north of Las Vegas. The 70-mile-long valley trends almost north-south. 
It is bordered on the east by the Quinn Canyon, Grant, and Horse Ranges 
and on the west by the pancake Range. The vegetation of the valley is 
sparse. Precipitation is typical of Southern Nevada and averages less 
than 10 inches a year. 
The present population of Railroad Valley is less than 
100, consisting wholly of people on a few farms in the area. Current is 
the one small community located in the valley. 
No population growth is expected in the area in the 
future. Existing farms may continue; however, no sizable population 
increase will occur unless federally-controlled lands are made easily 
available for development. 
The Railroad Valley ground-water basin is large and 
contains water of good quality. The volume stored, 7 million acre-feet 
in the top 100 feet, is more than adequate for exportation to Las Vegas. 
This alternative would supply water to the Las Vegas area at the same 
magnitude as the second stage of the Southern Nevada Water Project for 
approximately 48 years. 
The aqueduct would begin in the Railroad Valley, cross 
the Quinn Canyon Mountain Range, the Timpahute Mountain Range, and the 
North Pahranagat Range on its way to the Las Vegas Valley. The aqueduct 
would begin at a point approximately 18 miles due south of the town of 
Current at an elevation of 5,000 feet. The first 35 miles of the aque-
duct would constitute the collection system. Commencing at mile 35, the 
water would be lifted from the pumping station forebay 900 feet through 
a 12-mile pipeline to a reservoir at elevation 5700 which would have a 
4-day storage capacity. The pumping station would require 35,000 horse-
power to accomplish this task. The water would then flow through 
38 miles of pipeline and 2 miles of tunnel to a reservoir of 24-hour 
storage capacity at elevation 5,360. From the reservoir the water would 
begin its 1,440 foot descent through 9 miles of pipeline into the 
Pahranagat Valley where it would pass through the powerplant. It would 
be capable of producing about 29,000 kilowatts of energy. 
From the powerplant afterbay the water would flow through 
a 10-mile open channel past the town of Alamo to a 12-hour storage 
reservoir which also would serve as the pipeline inlet facility. The 
water would then continue its journey through 77 miles of pipeline to a 
1-mile tunnel from which it would flow into a large reservoir created by 
an earth dam located 6 miles north of Nell is Air Force Base. 
The water would then flow via a 2-mile pipeline to an 
energy dissipating station, which would dissipate 500 feet of energy. 
The water would then enter a regulating reservoir having a storage 
capacity of 12 hours. Passing through the treatment plant, the water 
would be filtered and chlorinated before it entered a covered reservoir, 
which would serve as the terminus reservoir at an elevation of 
2,500 feet. The water would move from the covered storage reservoir 
through 6 miles of pipeline to the aqueduct terminus at Mile 210, which 
is at elevation 2,000 feet. The aqueduct terminus would be approximately 
6 miles from downtown Las Vegas. At this point the water would enter 
the distribution system of the Las Vegas metropolitan area. A total of 
219,818,571 kWh of energy would be necessary to operate this project. 
There are two species of threatened or endangered fishes 
found in the Railroad Valley. They are the Railroad Valley Springfish 
(Crenichthys nevadae) and the Railroad Valley Speckled Dace (Rhinichthys 
osculus ssp.). If the ground water is mined to a low enough level it is 
possible that these fishes could be effected. 
There would be a permanent loss of 3,455 acres of 
creosotebush, sagebrush, and juniper type vegetation because of the 
construction of 27 miles of open channel aqueduct, seven reservoirs, a 
pumping plant, a powerplant, a dam, and an energy dissipating station. 
Wildlife associated with the vegetation would be permanently lost. 
Approximately 1,745 acres of vegetation would be temporarily lost along 
the 144-mile pipeline route. The wildlife inhabiting those areas would 
be lost; however, the area would eventually repopulate with similar 
numbers and species. 
The noise level of the area would be increased during the 
construction period. This increase would be greatest during the con-
struction of 3 miles of tunnel. 
Construction camps would be necessary for this alter-
native. The crews would most likely come from the Las Vegas area and 
would result in an increased need for goods and services in the 
Railroad Valley. 
The major activity in the Railroad Valley is farming and 
this alternative might require the purchase of 3,500 acres of land to 
secure the water rights. 
The secondary impacts to the Las Vegas Valley associated 
with the increased water supply provided by this alternative would be 
the same as those associated with the recommended plan. 
4. Pahranagat Valley Alternative 
The Pahranagat Valley is situated 90 miles north of 
Las Vegas. The valley trends north-south for about 30 miles. The 
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northern boundary is formed by the junction with Pahroc Valley. The 
north end of the Sheep Mountains marks the southern boundary of the 
area. On the east, the Hiko Range forms the boundary and, on the west, 
is the Pahranagat Range. 
An arid climate is characteristic of the Pahranagat 
Valley. Average annual precipitation is about 6.5 inches. Vegetation 
is sparse except for a green strip about a quarter of a mile wide down 
the middle of the valley. 
The total population of the area is less than 500, of 
which 300 reside in Alamo. Ash Springs, Crystal Springs, and Hiko are 
three very small communities in the area north of Alamo. The non-
farming population is generally engaged in work with the Nevada Highway 
Department or local service activity; some also work in Las Vegas and at 
the Nevada Test Site. 
The water requirements of the Pahranagat Valley are 
approximately 25,000 acre-feet per year. The estimated increase in 
population to 2,500 by the year 2020 will not have much effect on the 
water requirements. With an annual recharge of 25,000 acre-feet, and 
2.2 million acre-feet in the top 100 feet of ground water storage, this 
valley is a good area for water exportation. The ground-water reservoir 
in the upper 100 feet would provide water for the Las Vegas area for 
approximately 18 years at the same volume as the second stage of the 
Southern Nevada Water Project. 
The aqueduct from Pahranagat would have a total length of 
109.6 miles, consisting of 25.6 miles of trapezoidal open channel, 
82 miles of pipeline, one mile of reservoirs, and a one-mile-long 
tunnel. There are no mountain ranges between the Pahranagat Valley and 
the Las Vegas Valley which must be crossed. Water from Pahranagat would 
flow by gravity to the Las Vegas Valley. One small booster pumping 
station would lift water from the collection channel 200 feet in order 
to reduce the required diameter of the 74-mile pipeline. 
The aqueduct would begin at a point near Hiko in the 
Pahranagat Valley at an elevation of 3,900 feet. The first 25.6 miles 
of the aqueduct would consist of the collection system. In order to 
limit the velocity in the channel to 4 feet per second, it would be 
necessary to route the open channel in a manner to conform to the con-
tour lines of the Pahranagat Valley and to provide two baffled spillways 
to drop the water a total of 260 feet. The water from the first 
18 miles of the collection channel would flow into a reservoir having a 
storage capacity of 24 hours from which it would enter a 74-mile pipe-
line. The water in the second 7.6 miles of the collection system would 
be collected at ground level and then pumped into the 74-mile pipeline 
at a hydraulic gradient, which would be 200 feet above the ground surface. 
After traveling through the 74-mile pipeline the water would pass 
through a 1-mile tunnel and flow into the reservoir behind the earthfill 
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dam which would be approximately six miles north of Nellis Air Force 
Base. The water would then flow via a 2-mile pipeline to an energy 
dissipating station, which would dissipate 500 feet of energy. The water 
would then enter a regulating reservoir having a storage capacity of 
12 hours. The water would then pass through the treatment plant where 
it would be filtered and chlorinated before it entered the lined and 
covered terminal storage reservoir at elevation 2,500 feet. The water 
would move from the covered reservoir through 6 miles of pipeline to the 
aqueduct terminus at Mile 101 which would be at elevation 2,000 feet. 
The aqueduct terminus would be approximately 6 miles from downtown 
Las Vegas. The water would then enter a distribution system for the 
Las Vegas Valley. The operation of this alternative would require 
48,848,571 kWh of energy on an annual basis. 
The Pahranagat Valley alternative would have significant 
impacts. Among these is the permanent loss of 2,606 acres of vegetation 
because of the construction of 25.6 miles of open channel aqueduct, 
1 mile of reservoirs, and an energy dissipating station. Nine hundred 
and ninety-four acres of vegetation would also be temporarily lost along 
the 82 miles of pipeline. Also, the pumping of the ground water could 
cause the Pahranagat Lakes to become dry resulting in the loss of the 
associated hydrophytic vegetation. 
The wildlife of the immediate area would be disrupted 
during the construction period. If the Pahranagat Lakes became dry 
there would be a devastating effect on the wildlife using those lakes. 
The State Fish and Game Refuge at Hiko and the Federal Wildlife Refuge 
at the south end of the Valley would be adversely affected. Two species 
of threatened or endangered fishes, the Pahranagat Bonytail (Gila 
robusta jordons) and the Moapa Dace (Moapa coriacoa) might be adversely 
affected by this alternative. Wildlife associated with the permanent 
loss of vegetation would also be lost. 
The esthetics of the Pahranagat Valley would be perma-
nently affected by the construction of 25.6 miles of open channel aque-
duct, 1 mile of reservoir, and an energy dissipating station, as well as 
by the loss of the Pahranagat Lakes. The area esthetics would be 
temporarily adversely affected by the 82 miles of pipeline. 
The noise level of the area would be increased during the 
construction period. This would be especially true during the building 
of the l-mile-1ong tunnel. 
The increased ground-water pumping would put an end to 
the agricultural use of the currently 6,000 irrigated acres in the 
valley. 
Also, the increase in ground water pumping could reduce 
the flow of the springs feeding the Muddy River. This would have a 
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decidedly adverse effect on the Moapa Valley, whose economy is based on 
the irrigation of agricultural lands. 
Construction crews necessary for this alternative would 
most likely come from the Las Vegas area and would result in an in-
creased need for goods and services in the Pahranagat Valley. 
The secondary impacts to the Las Vegas Valley associated 
with the increased water supply provided by this alternative would be 
the same as those associated with the recommended plan. 
C. Recommended Plan Without Federal Funding 
In the absence of the project as recommended, the most likely 
alternative would be to build the project without Federal funding. The 
recommended project was authorized with a Federal interest rate of 
3-1/4 percent for repayment. Without Federal funding, it is assumed 
that an interest rate for the 30- to 40- vear repayment period could be 
obtained somewhere near 7-1/2 percent. 
The Federal investment (capital costs plus interest during 
construction) would be about $94 million. Without Federal funding, the 
total investment cost would be about $102 million. The annual equivalent 
cost of the Federal project including operation, maintenance, and re-
placement would be about $10 million per year, while for non-Federal 
funding it would be about $14 million per year. 
The impacts of this alternative would be the same as those of 
the recommended plan since the project itself would be the same. The 
only exception to this would be the impact of increased water costs. 
With any new system for providing water would come increased costs; 
however, an additional benefit gained by the funding of the recommended 
plan by the Federal government is a 25 percent to 30 percent savings in 
wholesale water cost to the consumer. This savings is based on the 
interest rate of 3-1/4 percent available under the present authorization 
when compared to the interest rate at which the money could be obtained 
through State sales of General Obligation Bonds (assumed interest rate 
of approximately 7-1/2 percent). 
D. Mining of Las Vegas Valley Ground Water 
A very short-term and controversial alternative to the second 
stage of the Southern Nevada Water Project consists of additional pump-
ing of the ground-water reservoir to augment the supply from existing 
pipelines and wells. This proposal would not provide an amount of water 
equivalent to the second stage of the Southern Nevada Water Project. 
One of the impacts associated with this solution is additional 
land subsidence. Land subsidence is already a major problem in the 
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Las Vegas Valley. Sidewalks have cracked and fissuring of the ground 
has occurred in various parts of the area. 
Other problems with this alternative include the degradation 
of the good quality water of the aquifer by the intrusion of poor 
quality subsurface ground water, the depletion of the natural resource, 
and increased pumping costs. 
It is doubtful whether the State Engineer would allow addi-
tional pumping of the magnitude that would be required to accommodate 
the demands. Overdrafts already exist as a result of previous over-
pumping and there is a need to stabilize the aquifer. He has already 
suggested a cutback to an annual draft of 50,000 acre-feet. 
In addition to the physical and legal implications of this 
short-term alternative it would result in near-term growth curtailment 
and water rationing problems similar to those encountered with the no 
action alternative discussed in the following pages. 
E. Mining of Deep Aquifer Beneath Las Vegas Valley 
The Desert Research Institute of the University of Nevada, Las 
Vegas, has postulated the existence of a deep aquifer (5,000 to 7,000 
feet) underlying the Las Vegas Valley. They are currently seeking funds 
to explore this possible resource which could, if present in the 
necessary quantities serve as an alternative to the second stage. 
The Institute believes that the cost of developing the deep 
water aquifer would be less than the costs of the water of the second 
stage because artesian pressure would push the deep water closer to the 
surface and thus lower pumping costs. However, there would be a high 
capital cost associated with development of the well system. 
Too many unknowns exist at the present time, though, to con-
sider this alternative viable. For one thing, it is not known whether 
the aquifer exists and, if it does exist, how much water it contains. 
Also, it is unknown whether the rock bearing strata is such that the 
water is recoverable. The Institute is seeking the funds to explore 
these questions. Even if the funds are obtained, though, they will have 
to drill several test wells and there is believed to be a 5-to 10-year 
development period before they can begin to seriously consider this 
potential water source. 
Because so many questions are unanswered, the Institute is 
looking at this possible source of water as complementary to the second 
stage and not as a substitute for it. If this deep aquifer exists, and 
if it has the expected good quality water, it could be used to mix with 
Colorado River water to improve the quality of water used in the 
Las Vegas area and return flows to Las Vegas Wash. 
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F. Alternative of No Action to Increase Water Supplies 
( 
The no action to increase water supplies alternative dis-
cussion below is very similar to any water conservation plan. A 
conservation alternative would follow the same line of development and 
would result in the same impacts as the no action alternative. There-
fore it should be kept in mind that the conservation alternative is 
contained in the no action to increase water supplies alternative. 
At present usage rates, the potable water available from 
existing wells, based on a rate of withdrawal of 50,000 acre-feet per 
year, and first stage facilities or approximately 182,200 acre-feet a 
year, is enough to support a population of 443,000 persons. 
Present population projections place the 1980 area population 
somewhere between 420,000 and 460,000. Based on present usage, the 
capabilities of the existing water supply system will be exceeded not 
later than the early 1980's. 
With the alternative of no action, the population growth would 
have to abruptly cease in order for the existing area population to be 
assured of the supply of water and life style that they presently 
enjoy. The alternative to zero population growth and zero increase in 
tourism would be a dramatic change in the life style of residents and 
visitors to the Las Vegas Valley. ( 
The momentum of the area's economic growth, however, is so 
great that the possibility of an abrupt halt in area expansion seems 
highly unlikely. Therefore, to accommodate population growth in excess 
of 443,000 persons, water conservation measures would undoubtedly be 
initiated. 
In addition to conservation, some water reclamation measures 
could be placed in effect. The cost of these emergency measures would 
normally be prohibitive. However, given a choice between expensive 
water and no water, the expensive measures will be implemented. 
One such plan envisions an in-valley irrigation system which 
would make use of 25,000 acre-feet a year of secondary effluent for 
agricultural lands, parks, public facilities, golf courses, and green-
belt areas currently using potable water. 
Additional minor benefits might be acquired by extending 
individual metering to commonly metered or unmetered users. 
Should these measures be implemented, it is estimated that the 
water needs of an additional 75,000 persons could be accommodated. This 
would bring the available water supply up to a point where it could, at 
full capacity, support 518,000 persons. 
( 
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Based on the present rate of growth, this figure will have 
been reached in the mid-1580's, at which time additional regulatory 
measures would, of necessity, be placed in effect. 
They could include the following actions: 
1. reducing the per capita water consumption 
2. population redistribution 
3. limiting population growth 
It has been estimated that if the per capita consumption could 
be reduced it would be possible to completely avert a water shortage for 
some time to come. 
Per capita water consumption rates exhibit a great variation 
across the country, ranging from around 50 gallons per day (gal/d) to over 
500 gal/d. The Las Vegas area per capita consumption rate has been 
estimated at approximately 436 gal/d. This is compared with the cor-
responding current per capita consumption rate in Tucson, Arizona, 
which has a similar climate, of about 200 gal/d. However, the 436 gal/d 
for Las Vegas is based on total use by tourists as well as residents, 
but does not take into consideration the fact that the tourist use is 
equivalent to 44,000 more permanent residents. 
In the Las Vegas area, approximately 70 percent of the summer 
water use is devoted to use outside the home. Watering lawns and other 
green areas accounts for the bulk of this use, and it is in these areas 
of water use where the greatest curtailment could be realized. 
In order to curtail water consumption in the Las Vegas area, 
it would be necessary to either provide an economic incentive, create a 
sense of conservation among users, or make certain conservation measures 
mandatory. 
There are various mandatory rationing procedures which could 
be implemented. The hours of water use could be limited. This would 
allow water to be used only during certain periods of the day. Such a 
system is generally not workable. In addition to the great inconven-
ience that is imposed on water users by having to draw supplies of water 
in advance for the nonwater period, it permits the use of water for 
maintaining lawns while restricting its more important domestic use. 
Another method would be to forbid low value uses of water. 
This is a system obviously preferable to limiting hours of use and has 
been used by many American communities in periods of water shortage. 
Certain uses of water are arbitrarily deemed to be low value uses, such 
as the use of water for maintaining yards and washing automobiles. 
Restrictions would then be instituted against the use of water for such 
purposes. 
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Limitations on new water connections would also have a ration-
ing effect. With mounting demands for water and a constant supply of 
water, the water purveyor could decide to refuse to make new connections 
to the water system. The existence of a water connection then would 
become an item of value. This prohibition would curtail new construc-
tion and growth. Such a method of rationing would also be undesirable 
because it would permit low value uses of water to be made. 
Zoning prohibitions against new land development and land use 
restrictions against the establishment of new industry could be put into 
effect. All new housing could be limited to multiple dwelling units 
because multiple dwelling units use less water per inhabitant than do 
single family houses. 
However, the usual rationing mechanism, a higher price, would 
be the best conservation method in this case as it would serve a twofold 
purpose. By charging a higher price for water, water use would be 
reduced and confined only to those which people really consider im-
portant, as expressed by their willingness to pay a higher price to 
obtain it. Through this system, different levels of need could be 
recognized by differential pricing. A water purveyor could set high 
water prices for expensive residential areas and low water prices for 
areas in which lower income people live. 
Increased water rates would result in variable reductions in 
use by the various categories of water users. Rural and suburban resi-
dential water use would be moderately reduced through a reduction in the 
area of yard planted. Low density residential water use would be 
substantially reduced through a reduction in the proportion of people 
living there, a sizable reduction in the area of yard planted, and 
selection of plants which require less water. Medium and high density 
residential water use would be increased because proportionally more 
people would be living in this type of housing. Hotel, casino, and 
motel use would be reduced only a moderate amount since their ability to 
pay is relatively high and the cost of water represents only a small 
part of their operating costs. Agricultural water use would be reduced 
a substantial amount because it would have a low ability to pay the 
higher rates and it is one of the lowest benefit uses of water as 
measured by the monetary value of product produced. Highway oriented 
commercial and industrial water uses would be reduced only a moderate 
amount since these users generally have an ability to pay the higher 
water costs. Military and airport uses would be in the same position as 
the industrial uses. Park uses would be sharply curtailed by official 
action. 
The increased revenue generated by a,i increase in the cost of 
water could be used to meet the rising costs of local government. 
Another possible solution to the water shortage problem which 
requires no additional water supplies for the Las Vegas area is popu-
lation redistribution to areas where excess water would be available if 
stored ground water were to be mined. There are two possible stimulants 
to population dispersion. In the first case, industrial activity in 
outlying areas could be encouraged by offering industry economic advan-
tages. This type of activity would result in the development of sup-
porting activities and consequent population growth. The second stimu-
lation would be to provide economic advantages to people to live in 
areas away from Las Vegas. If population dispersion could be accom-
plished by these methods there would be no need to provide additional 
water for the Las Vegas area. 
There are many difficulties related to accomplishing an 
effective program of population dispersion. No sure method has been 
found since people cannot be forced into dispersing against their wills. 
Encouragement could only be offered through economic advantages to 
disperse, and the advantages gained in one area are often lost in 
another. In order to accommodate the population dispersion, a quick and 
convenient means of traveling between Las Vegas and the outlvinq areas 
would have to be constructed. It is estimated that the total annual 
costs of commuting would be more than double the annual costs of an 
aqueduct to bring the water to Las Vegas. 
The impacts of population redistribution on the relocation 
areas would be very significant. The effects of several hundred thou-
sand people in these areas would cause a drastic change in the area's 
economy, since in most cases the existing base industry is small and 
related to tourism and agriculture. 
If it were possible to limit the population of the Las Vegas 
area, a water shortage could be averted. A reduction in birth rates 
would control growth within the State but would be ineffective against 
controlling migration to the State. 
An effective method of limiting migration into the Valley 
would be to control or limit economic growth. This would be accom-
plished by zoning, elevated taxes, severe anti-pollution requirements, 
etc. This approach to population control assumes that people would not 
locate in an area in which it would be impossible to find employment. 
While such economic measures would be effective in inhibiting population 
growth, it could not be undertaken without adversely affecting the 
present residents. 
The impacts of not providing an increased supply of water to 
the Las Vegas area would be widespread. The prohibitive cost of sub-
urban living, combined with water restrictions on residential needs, 
could force a change from a spacially open community to a high density 
city. Changes in recreation habits would likely develop with prohibi-
tion or reduction of water for parks, campuses, and golf courses. Even 
the yards which are a welcome change from the desert environment would 
be greatly reduced. Reduction in area construction could force up 
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resort prices and make the Las Vegas experience more exclusive and 
available facilities would consist of a ratio of more old ones to new. 
There would be a loss of employment opportunities. (See Tables 30 and 
31). 
Increasing population density in a water impacted area could 
produce the same impacts that occur in other high density areas. High-
er crime rates could result and, in turn, these higher rates could 
cause an increased demand for fire and police protection. Pockets of 
higher air pollution could exist in the immediate area of highest 
population density. In addition, there would be greater traffic con-
gestion in the area of greatest population compaction. If these im-
pacts occurred, the general quality of life in the areas of highest 
population density could decline. 
However, very similar impacts would occur from population 
growth that is not controlled and results in urban sprawl. Police 
and fire protection would also have to expand because a larger area 
would have to receive protection. Traffic congestion would increase 
throughout the Valley, although the general congestion would not be as 
dense as it would be in some areas of high density population. The 
same is probably true of air quality. High density living would pro-
duce pockets of deteriorating air quality in the areas of highest 
population density, but would not cause as great a deterioration in 
overall air quality in the Valley as the low density pattern would. 
The low density pattern, on the other hand, would cause an overall 
decline in air quality, but the overall air quality would not be as 
bad as what existed in those pockets of greatest population density. 
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TABLE 30 
Projected Las Vegas Area Employment by Industrial 
Classification, Given No Water Supply Project 
Employment in (000)a 
1974 1980 1985 1990 
Basic Industries 
Resort 44.2 62.3 75.4 88.5 
Military-Nuclear Testing 14.0 14.0 14.0 14.0 
Basic Manufacturing 2.5 3.0 3.0 3.0 
Total Basic 60.7 79.3 92.4 105.5 
Support Industries 
Contract Construction 9.7 12.5 11.8 11.0 
Support Manufacturing 2.4 3.1 3.3 3.6 
Transportation & Public Utilities 8.8 11.3 12.7 14.0 
Wholesale Trade 3.6 4.6 5.1 5.5 
Retail Trade 23.6 30.0 32.9 35.3 
Finance, Insurance & 
Real Estate 5.8 7.5 8.4 9.3 
Non-Resort, Non-NTS Services 16.2 20.8 22.7 24.6 
Government 
Non-Military Federal 2.6 3.3 3.8 4.2 
State and Local 14.8 19.0 21.3 23.6 
Other 11.7 15.1 16.4 17.7 
Total Support 98.9 127.2 138.3 149.3 
Total Civilian and Military 
159.6 206.5 230.7 254.8 
Total Establishment Based Industrial 
Employment 140.4 183.9 206.8 229.6 
3 Employment totals may not add due to rounding. 
Source: Drs. White, Malamud, and Nixon, "Socioeconomic Impacts of the 
Second Stage of the Southern Nevada Water Project and Its 
Alternatives." 
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TABLE 31 ^ 
Projected Las Vegas Area Employment Reductions by Industrial 
Classification, Second Stage of the Southern Nevada Water Project 
Compared with No Water Supply Project 
1985 1990 
Employment Employment % 
Reduction % Reduction Reduction 
(000)3 Reduction (000)* 
Basic Industries 
Resort 8.6 
Military-Nuclear Testing .0 
Basic Manufacturing 0.4 
Total Basic 9.0 
10.2% 21.5 19.5% 
0.0 0.0 0.0 
11.8 0.9 23.1 
8.9% 22.4 17.2% 
Support Industries 
Contract Construction 4.0 25.3% 9.0 45.0% 
Support Manufacturing 0.6 18.2 1.3 26.5 
Transportation & Public 
Utilities 1.6 11.1 3.9 21.8 
Wholesale Trade 0.7 12.0 1.8 24.6 
Retail Trade 5.1 13.4 11.8 24.8 
Finance, Insurance & 
Real Estate 1.1 11.6 2.6 21.8 
Non-Resort, Non-NTS Services 3.7 14.0 8.5 25.7 
Government 
Non-Military Federal 0.4 9.5 1.1 20.8 
State and Local 2.8 11.6 6.6 21.9 
Other 14_J 25.9 
Total Support 22.9 14.2% 72.7 26.0% 
Total Civilian & Military 31.9 12.1 75.1 22.8 
Total Establishment Based 
Industrial Employment + 29.2 12.4 68.9 23.1 
^Employment totals may not add due to rounding. 
Source: Based on information from Drs. White. Malamud, and Nixon. 
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)X. CONSULTATION 
AND COORDtNATtON 
IX. CONSULTATION AND COORDINATION 
A. Consultation and Coordination During the Preparation 
of the Draft Environmental Impact Statement 
The Bureau of Reclamation has prepared this statement in 
consultation and coordination with various concerned governmental and 
private agencies. In December, 1975, a detailed environmental assess-
ment was completed and 85 copies were sent to interested groups and 
agencies for their review and comment. In addition, 31 copies of the 
assessment were distributed upon request after appropriate news articles 
appeared in the local media. The assessment contained an overall 
description of the various features of the project, a description of the 
environment of the project area, and a listing of the environmental 
impacts of the proposed project. 
In response to the Bureau's request, 15 letters of comment 
were received. Most of the comments were favorable to the project; most 
reviewers agreed that the environmental impacts would be negligible and 
they supported the preparation of a negative determination. Three 
agencies, however, expressed serious concerns about the assessment. The 
Desert Research Institute agreed that the primary impacts of the project 
were discussed, but they were concerned with the project's secondary 
impacts on water quality. The Environmental Protection Agency was also 
concerned with the project's secondary impacts on water and air quality. 
The Sierra Club recommended the preparation of a full Environmental 
Impact Statement because they felt that the project's secondary impacts 
on air and water quality, population growth, energy consumption, and 
effects downstream from the project should be addressed. 
Representatives of the Bureau of Reclamation and the Division 
of Colorado River Resources met with representatives of these three 
agencies to discuss possible revision of the assessment. After a meet-
ing with the Desert Research Institute, during which the Institute had 
expressed their concern with water quality, Reclamation decided that 
those sections dealing with water quality and quantity should be 
strengthened. After a meeting with EPA, Reclamation determined that 
a discussion of the impacts on air and ground-water quality should be 
included in the revised assessment. In a meeting with representatives 
of the Sierra Club, Reclamation pointed out that direct impacts on the 
environment were described as fully in the assessment as they would be 
in an impact statement and that the same degree of research went into 
an assessment as went into an impact statement. 
Based on the discussions with these various agencies, and 
based on the written comments received, the assessment was revised and 
again sent out for comment in June, 1976. A thorough analysis of the 
comments received indicated the advantages of the complete NEPA process. 
Reclamation decided that a full environmental impact statement would 
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allow the general public to become aware of the project's impacts and to 
formally comment on the project in a constructive manner. 
Under the Fish and Mildlife Act of 1958, the U.S. Fish and 
Wildlife Service was consulted concerning the preparation of a bio-
logical inventory of the project area. Further coordination was held 
with the Nevada Department of Fish and Game. The interagency consensus 
growing out of these consultations was that the University of Nevada 
Las Vegas was capable of conducting a satisfactory biological inventory. 
On August 12, 1975, an information meeting was conducted by 
the Bureau of Reclamation with representatives of the U.S. Fish and 
Wildlife Service and the Nevada Department of Fish and Game. During that 
meeting, the personnel attending were given a briefing about the current 
status and future operation of the Southern Nevada Water Project. 
In addition to the interagency coordination necessary for the 
preparation of the biological inventory, continuous coordination has been 
maintained between the Bureau of Reclamation, the National Park Service, 
and the Nevada Department of Fish and Game concerning the status of the 
desert bighorn sheep herd in the project area. During a phone conversa-
tion on August 23, 1976, between representatives of the Bureau of 
Reclamation and the Nevada Department of Fish and Game, several suggestions 
were made by Fish and Game personnel for mitigation measures to protect 
the sheep during the construction of the project. These suggestions 
were incorporated into this EIS. 
On November 12, 1976, a meeting was held with representatives 
of the Environmental Protection Agency to discuss the progress of the 
draft EIS. EPA was furnished with a copy of the draft and their comments 
were solicited for consideration in the final statement. 
B. Public Involvement Program 
In order to keep the public informed, a continuing public 
involvement program has been in progress during the project's planning 
stage and will continue during the development and construction phase. 
The program is a result of the joint efforts of the Bureau of Reclamation 
and the State of Nevada Division of Colorado River Resources. It con-
sists of public meetings, slide-talk presentations, information handouts, 
and releases to the news media. Public meetings consisted of a question 
and answer session, followed by a period of public discussion. Formal 
public involvement meetings were held at the Las Vegas Convention Center 
on July 31, September 18, and October 29, 1975. 
In addition to these formal, public meetings, numerous slide-
talk presentations were made to various groups. These presentations 
outlined the aims of the project and the impacts associated with it. 
Among the groups receiving this presentation were the Environmental 
Forum, the Boulder City Rotary Club, the Institute of Electrical 
Engineers, the Henderson Rotary Club, the Las Vegas Chamber of Commerce, 
the Las Vegas Rotary Club, the Uptown Kiwanis Club, the American 
Businesswoman's Association, the National Rights of Way Association, and 
the Red Rock Optimist Club. 
Additional news coverage was provided by several feature 
articles which appeared in daily newspapers throughout the area as a 
result of the public involvement program. The newspaper coverage was 
supplemented by agency officials appearing as guests on local television 
and radio programs. 
The Bureau produced an illustrated informational pamphlet 
entitled: "Southern Nevada Water System - Second Stage." This pamphlet 
summarized the area's water needs and explained the history and proposed 
operation of the Southern Nevada Water Project. It proved to be effec-
tive in the public information program. 
The public involvement program is expected to continue well 
into the construction phase. Slide-talk shows will be presented on a 
continuing basis to interested groups and organizations. During and 
prior to actual construction, it is anticipated that the contractor will 
conduct individual meetings with landowners along the pipeline route to 
explain the problems with regard to traffic and other interference 
caused by open trenches. 
C. Reclamation Studies Reflected in the Final EIS 
A thorough archeological survey of the project area was con-
ducted by an archeologist from the Bureau of Reclamation. No sites were 
found that would be impacted by the project. This survey was coordi-
nated with the Nevada State Historical Preservation Officer and the 
Advisory Council on Historic Preservation. 
The Bureau contracted for a socioeconomic survey of the area. 
The report entitled "Socioeconomic Impacts of the Second Stage of the 
Southern Nevada Water Project and Its Alternatives" was prepared by 
Dr. William T. White, Dr. Bernard Malamud, and Dr. John E. Nixon. 
The Bureau of Reclamation contracted with the University of 
Nevada, Las Vegas for a complete biological inventory of the project 
area. This survey performed by Dr. W. Glen Bradley and J. Scott Miller 
was entitled "Biological Inventory of the Southern Nevada Water Project, 
Second Stage." 
D. Coordination and Distribution of the Draft Environmental 
Statement for Review Purposes 
The draft environmental statement was distributed to the 
Federal agencies that have expertise or authority in subject areas 
covered by the statement. Additional distribution was made to con-
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cerned or interested State and local entities. This distribution list 
located at the front of this statement provides a list of those agencies 
receiving a copy of this statement for review. Additional requests for 
copies of the statement were filled as they were received after notice 
of availability appeared in the Federal Register. 
On January 18, 1977, a public hearing on the second stage of 
the Southern Nevada Water Project was conducted in Las Vegas, Nevada. 
A total of 31 people attended the hearing and 9 of those people made 
public statements at the hearing. Responses to these public statements 
are included in this statement as Appendix B. The complete public 
hearing comments are included in the official public hearing record which 
is available at the Lower Colorado Regional Office, Bureau of Reclamation, 
Boulder City, Nevada. 
On January 12, 1977, a meeting was held between representatives 
of the Bureau of Reclamation and the Sierra Club to discuss the Club's 
reaction to the draft and to solicit the Club's comments to help in 
revising the draft. Their comments were essentially the same as those 
found in their statement at the public hearing contained in the official 
public hearing record. 
On February 3, 1977, a meeting was held between representatives 
of the Bureau of Reclamation and the Environmental Protection Agency to 
discuss the draft EIS. EPA expressed its initial reaction to the draft. 
Discussion at this meeting centered around possible ways to resolve 
EPA's reservations in the final statement. EPA's comments about the 
draft can be found in Appendix A. 
Other written comments received about the draft statement 
are included in this statement as Appendix A. 
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APPENDED MATERtAL 
A P P E N D t X 
W Y O M ! N G 
E X E C U T t V E D E P A R T M E N T 
C H E Y E N N E 
E D H E R S C H L E R 
G O V E R N O R 
December 15, 19 76 
U.S. Department of the Interior 
Bureau of Reclamation 
Lower Colorado Regional Office 
P.O. Box 427 
Boulder City, Nevada 89005 
Dear Sir: 
The State Planning Coordinator's Office, serving as the 
wyoming State Clearinghouse, has received the Draft Environmental 
Statement on the Southern Nevada Water Project, Second Stage. 
We appreciate the opportunity to review this Draft Statement 
but have no comments at this time. 
HH/t rl 
218 
Advisory Counci l on 
Historic Preservation 
1522 K Street N.W. 
Washington. D .C . 20005 
December 16, 1976 
Mr. E. F. Sullivan 
Commissioner 
Bureau of Reclamati 3n 
Department of the Interior 
Washington, D. C. 20240 
Dear Mr. Sullivan: 
This is in response to your request of December 8, 1976 for comments 
on the draft environmental statement (DES) on the Southern Nevada Water 
Project, Second Sta;e, Clark County, Nevada. Putsuant to its responsi-
bilities under Section 102(2)(C) of the National Environmental Policy 
Act of 1969, the Advisory Council on Historic PreservatdDn has determined 
that ycurHLS appears adequate regarding our area of expertise and has no 
further comment to make at this time. 
However, we do look forward to working with the Bureau of Reclamation 
in accordance with the "Procedures for the Protection of Historic and 
Cultural Properties' (36 C.F.R. Part 800) should construction activity 
identify previously unknown cultural resources which are subsequently 
determined eligible for inclusion in the National Register of Historic 
Places. 
Sincerely yours 
Assistant Director, Office 
of Review and Compliance 
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ibf CoM"f<?'! "" <M</r/).'nJ<-M/ o/ //)!* A\<-t';///tr RrjMt*/' 6/ <*w ftfA rj/ CorrrMMf?// fAjr^rJ Ay ;/'r /If / o/ 
S r A T i ; o r X n w l \ l E x i c o 
OFFICE OF G O V E R N O R 
SAX1A pE 
8 7 S C 3 
-lERHY APODAGA 
GOVERNOR December 16, 1976 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Lower Colorado Region 
P. 0. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
By letter dated December 8 a copy of your Draft Environmental 
Statement on the Southern Nevada Water Project, Second Stage, 
was transmitted to me. I have asked S. E. Reynolds, State 
Engineer, to review your Draft Statement and submit any comments 
he finds appropriate directly to your office. 
Thank you for the opportunity to review and comment on the Draft 
Statement. 
JA:ser 
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C L A R K C O U N T Y R E G t O N A L P L A N N i N G C O U N C i L 
118 S o u t h Fou r th S t ree t * Las Vegas , N e v a d a 89101 * (702) 386-4011 
C O U N C t L M E M B E R S : C o u n t y ot C la rk * B o u l d e r C i ty * H e n d e r s o n 
* Las V e g a s * N o r t h Las V e g a s * C l a r k C o u n t y S c h o o l D i s t r i c t 
* Las V e g a s Va l ley W a t e r D is t r i c t 
December 17, 1976 
Mr. Manuel Lopez, Jr. 
Regional Director 
Lowes Colorado Regional Office 
Bureau of Reclamation 
P.O. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
We appreciate the opportunity to comment on the subject draft environmental 
statement. We will not be able to have our comments to you within the 45 
day review period, as the document was received too late to be placed on 
our December agenda. 
Our comments will be available on January 28, the day after our next Council 
meeting. We hope this delayed submission of our comments will not prevent 
their inclusion in the final statement. 
SUBJECT: DRAFT ENVIRONMENTAL STATEMENT 
SECOND STAGE SOUTHERN NEVADA 
WATER PROJECT 
RAYMOND W. LAMB 
Acting Executive Director 
RWL/ks 
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A n A d v i s o r y P l a n n i n g C o u n c i l t o t h e P a r t i c i p a t i n g E n t i t i e s 
M!KE O'CALLAGHAN 
Cnvgrnor 
NEVADA In Reply Refe 
561 
CtC 2 ? 
NEVADA 
STATE 
P A R K 
SYSTEM 
XXXXKXKXgMtX 
Admin is t ra to r 
John L. Meder 
R O O M 22) 
NYE B U I L D I N G 
2C) S FALL STREET 
C A P I T O L COMPLEX 
CARSON C I T Y . 
N E V A D A 8 9 7 ) 0 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Lower Colorado Regional Office 
P.O. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
Subject: LC-150, 120.1 DES SECOND STAGE SOUTHERN 
NEVADA WATER PROJECT 
We have reviewed the above named document and find 
that it addresses the concerns we had after our 
review of the first draft earlier this year. 
As of April 1, 19 76, the National Park Service has 
decided the staff of the Nevada State Historic 
Preservation Officer is ineligible to conduct sur-
veys, to make determinations on nominations to the 
National Register of Historic Places, and to pre-
pare the statewide historic preservation plan. It 
follows that these deficiencies also extend to the 
capabilities for consulting on the proposed actions 
of agencies involved in public land impacts or 
public fund expenditures in areas of potential his-
toric or archaeological significance. 
Until instructed otherwise, the only suggestion we 
can make is that you contact the Advisory Council 
on Historic Preservation, Suite 430, 1522 K Street, 
NW, Washington, D.C. 20005. Under Section 106, 
P.L. 89-665 and regulations thereunder, it would 
seem the necessary review to comply with federal 
historic preservation regulations will have to 
come from the Council. 
Sincerely, 
John L. Meder, Administrator 
(State Historic Preservation Officer) 
Admin i s t r a t i on : (702) 885-4384 
Opera t ion a n d Ma in tenance : (702) 885-4387 
Planning and Development : (702) 885-4370 
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Reply to Comments by 
Nevada State Park System 
State Historic Preservation Officer 
(Letter of December 27, 1976) 
Comment: Until instructed otherwise, the only suggestion we can make is 
that you contact the Advisory Council on Historic Preservation, Suite 430, 
1522 K Street, NW, Washington, D. C. 20005. Under Section 106, 
P.L. 89-665 and regulations thereunder, it would seem the necessary 
review to comply with federal historic preservation regulations will 
have to come from the council. 
Reply: As suggested by the above comment, we have contacted the Advisory 
Council on Historic Preservation in reference to the second stage, 
Southern Nevada Water Project. As can be seen in their letter contained 
in this comments section, the Advisory Council on Historic Preservation 
has determined that the second stage environmental statement appeared 
adequate in their area of expertise and they had no further comment to 
make. 
tK n t . n . Y T o : 
U n i t e d States D e p a r t m e n t of the I n t e r i o r 
B U R L A U O F I N D I A N A F F A I R S 
PHOKKtX AHKA O H 1 C E 
P.O. Box 7007 
Phot-nix, Arizona 8501! 
January 4, 1977 
Memorandum 
To: Bureau of Reclamation, Washington, D.C. 
From: Area Director 
Subject: Review of Draft Environmental Statement - Southern Nevada 
Mater Project, Second Stage (DES 76/51) 
Notice of Negative Response 
The subject environmental document has been reviewed by this office. 
It has been determined that the proposed action will have no significant 
effect on Indian lands, resources, or other interests. 
A . m K ^ A M Area Director 
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S T A T E O F N E W M E X I C O 
STATE ENG!NEER OFF!CE 
SANTA FK 
S. E. REYNOLDS 
STATE ENGtNEER 
January 5, 1977 
BATAAN MEMORIAL BU)LD)NG 
STATE CAPtTOL 
SANTA FE NEW-MFYtrn a i E m 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Lower Colorado Region 
P. 0. Box 4 27 
Boulder City, Nevada 89005 
Dear Manuel: 
By letter dated December 8 a copy of your Draft Environmental 
Statement on the Southern Nevada Water Project, Second Stage, was 
transmitted for review and comment. 
The Statement appears to adeguately describe the environmental 
impacts of the Southern Nevada Project. We have no other comments 
to offer. 
Thank you for the opportunity to review the Draft Statement. 
State Engineer 
SER:PBM:pg 
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a 
<M 
D E S E R T R E S E A R C H )NST!TUTE 
University of Ntvadi System 
P.O. Box 60220 
Reno,Nevada S9506 
f702) 7S4-6955 
January 11, 1977 
Mr. Manuel Lopez, Jr. 
Regional Director 
U. S. Bureau of Reclamation 
Lower Colorado River Region 
Box 427 
Boulder City, Nevada 89005 
SUBJECT: Review of Draft Environmental Statement 
Southern Nevada Water Project, Second Stage 
Dear Mr. Lopez: 
The staff of the Water Resources Center has reviewed the 
Draft Environmental Statement and find it a substantial improvement 
over the Draft Assessment that we reviewed and commented on earlier. 
A conscientious effort has obviously been made to be responsive to 
our technical comments on that assessment. There remain a few minor 
technical statements related to physical description of the project 
area and primary impacts that seem imprecise or at least open to 
alternative interpretations. However, none of these statements 
impairs the intent of the Environmental Statement, which is to 
develop an exposition of impacts for public debate and comment. 
Copies of the affected pages, together with some explanatory notes 
on our comments, are attached for your consideration. 
Primary impacts of the proposed project seem to be adeguately 
presented and the proposed mitigation measures, if properly executed 
should alleviate the short-term adverse effects. 
The guestion of secondary impacts is a different matter 
totally subject to speculation related to future population growth 
that might be induced by the project. Desirability of continued 
population growth is a matter of state and local policy and, as 
such, is not an area in which the Desert Research Institute takes 
any position or wishes to comment. To the extent that population 
growth occurs or is encouraged, the Second Stage of Southern Nevada 
Water Project, or some other source of additional water, will be 
necessary to maintain a lifestyle similar to that currently enjoyed 
by area residents. The Southern Nevada Water Project would appear 
to be the least costly of available alternatives. Secondary impacts 
would be about the same for any supplemental supply. 
A-9 
Apptted Ecototy and PhysiolOfY Center * Energy and Atmospheric Environment Center * Human Systems Center * Water Resources Center 
Page 2 
Mr. Manuel Lopez, Jr. 
January 11, 1977 
In summary, we find no substantive objections or material 
errors in the Draft Environmental Statement that are within our 
areas of expertise to comment upon. 
Sincerely, 
George/^B. Maxey / ^ T 
Executive Director 
Water Resources Center 
GFC/GBM:tn 
cc: Mr. Donald Paff 
Enclosures as stated 
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EXPLANATORY COMMENTS ON THE REVIEW OF THE 
DRAFT ENVIRONMENTAL STATEMENT 
SECOND STAGE 
SOUTHERN NEVADA WATER PROJECT 
Comment No. 1 (p. 1) 
Groundwater withdrawals exceeded annual recharge estimates. 
Comment No. 2 (p. 1) 
Use of the words "groundwater table" does not fit the hydrogeologic 
conditions found in the valley. The phreatic surface or "water 
table" did not lower, but the piezometric levels of water in most 
wells did. We would suggest that the terminology "groundwater 
levels" would be more appropriate. 
Comment No. 3 (p. 8) 
Have never visualized this wash gaging station as being "near 
Boulder City". We presume the reference is to the North Shore 
Road gage? 
Comment No. 4 (p. 22) 
From the perspective of Las Vegas the valley is also bordered to 
the West by the Spring Mountains. 
Comment No. 5 (p. 23) 
There remains some uncertainty as to the actual sources of natural 
recharge to the valley, but one of the principal sources is believed 
to be precipitation on surrounding mountains. The amount of recharge 
from deep limestones could be appreciable, but this is unproved. 
Comment No. 6 (p. 25) 
In our opinion, there is no evidence to support the contention 
that the River and Black Mountains are uplifted. 
Comment No. 7 (p. 25) 
Available geological data suggest to us that tilting of large 
crustal blocks was not part of the genesis of the Las Vegas Basin. 
Comment No. 8 (p. 25) 
There are several thick overthrust sheets and they are within the 
Paleozoic. 
A-ll 
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Explanatory Comments 
Comment No. 9 (p. 25) 
These fans are pedimented and may be of Pleistocene Age. 
Comment No. 10 (p. 26) 
The surface of the fans are extensively cemented to form highly 
impermeable caliche. For example, see Cooley, R. L., et al, 1973, 
'Influence of Surface and Near-Surface Caliche Distribution on 
Infiltration Characteristics and Flooding, Las Vegas Area, Nevada", 
Project Report No. 21, Water Resources Center, Desert Research 
Institute, Reno, Nevada and Cooley, R. L., et al, 1974, "Influence 
of Surface and Near Surface Caliche Distribution on Infiltration 
Characteristics, Las Vegas, Nevada, Technical Report Series, H-W, 
Publication No. 20, Water Resources Center, Desert Research 
Institute, Reno, Nevada. 
Comment No. 11 (p. 26) 
It is guestionable that these are lake deposits. The Muddy Creek 
is stratigraphically lover than the Las Vegas formation. 
Comment No^ 12 (p. 27) 
See Comments 10 and 11. 
Comment No. 13 (p. 28) 
Question use of the word "slowly". 
Comment No. 14 (p. 28) 
The Nevada Test Site is not a source of earthguakes; though testing 
at Nevada Test Site does produce ground motion in the Las Vegas 
Valley. There is no evidence that a Nevada Test Site shot has ever 
triggered an earthquake. 
Comment No. 15 (p. 29) 
There seems to be no mention of shallow subsidence related to 
wetting of the desert soils. This has caused severe localized 
damage to foundations and housing slabs. This type of subsidence 
is not related to groundwater withdrawals. 
Comment No. 16 (p. 29) 
To our knowledge there has not been a great increase in the rate 
of subsidence except on a very localized basis and except for the 
period of about 1962 to 1964 in North Las Vegas. The area affected 
by subsidence has continued to grow and new areas of subsidence 
A-12 
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Explanatory Comments 
effects have become more pronounced, i.e., "The Strip", but the 
rate of subsidence has not increased significantly on a valley-
wide basis. 
Comment No. 17 (p. 29) 
The suggested ratio is not necessarily the best tool for predicting 
subsidence. Direct data can be developed on the percent compressible 
materials in the section and their relationship to major producing 
zones. Also, unless there are major hydrogeologic discontinuities 
in the system, managed pumpage will only control subsidence tem-
porally as is evidenced by Figure 16. 
Comment No. 18 (p. 46) 
If the carbonate aquifers are present at depth and contribute to 
valley recharge, it is unlikely that the overall permeability is 
low. Primary permeability of the carbonate rocks is undoubtedly 
low, however, the secondary permeability (fractures and solution 
channels) may be quite high. See our Comments 5, 10, 11, and 12 
and your related text. 
Comment No. 19 (p. 46) 
If the carbonate rocks at depth are permeable, the available water 
would be of major economic importance. 
Comment No. 20 (p. 46) 
Some of the major floods and runoff events in Las Vegas Valley 
are attributable to precipitation on the valley floor and on the 
surrounding fans below elevation 6,000. 
Comment No. 21 (p. 46) 
See Comment No. 10 with respect to infiltration of storm runoff. 
Comment No. 22 (p. 46) 
The aquifer zones, which were originally described by Maxey and 
Jameson (1948), are not distinct, but rather are somewhat arbitrary. 
These descriptions have, however, proved useful in understanding 
the Las Vegas Valley ground-water flow system. 
Comment No. 2 3 (p. 49) 
Until full natural discharge is eliminated, a continued decline in 
water levels will occur. The same should also be true in the 
vicinity of major producing well fields. Also, if the carbonate 
system exists in the valley, the developable natural recharge may 
be greater than the figures cited. 
A-13 
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Explanatory Comments 
Comment No. 24 (p. 77) 
The 50,000 acre-feet seems high for the irrevocable ground-water 
rights. We assume this figure was checked with the Nevada State 
Engineer's Office. 
Comment No. 25 (p. 96) 
Check your reference and provide page number. 
Comment No. 26 (p. 100) 
The artesian springs could indeed be re-activated, but this would 
not be caused by recharge of the shallow aguifers, but rather occur 
as a result of reduced pumpage from deeper zones. Recharging the 
shallow aquifers does not create energy. 
Comment No. 27 (p. 118) 
If the deep limestone water exists and can be developed, the cost 
would likely be less than Second Stage water costs. 
Comment No. 28 (p. 118) 
Indeed the extent of impacts are unknown and therefore it is pre-
sumptious to assert the probability of impacts on either subsidence 
or upper aquifers. 
Comment No. 29 (p. 122) 
Basing a distributed population on a ground-water mining scheme 
only forestalls the eventual necessity for supplemental water 
supplies. 
A-14 
Reply to Comments by 
Desert Research Institute 
(Letter of January 11, 1977) 
(Note: Since most of the comments made by Desert Research Institute 
dealt with varying interpretations of the same data, or with statements 
felt to lack precision, the final statement was not changed to reflect 
all these comments. Their letter is included verbatim and the reader 
can compare and make his own judgment. The following comments were 
addressed in the final statement.) 
Comment #1: Page 1 - Groundwater withdrawals exceeded annual recharge 
estimates. 
Reply: Me agree that this phrasing is more accurate and the final 
statement has been changed accordingly. 
Comment #2: Page 1 - Use of the words "groundwater table" does not fit 
the hydrogeologic conditions found in the valley. The phreatic surface 
or "water table" did not lower, but the piezometric levels of water in 
most wells did. We would suggest that the terminology "groundwater 
levels" would be more appropriate. 
Reply: Ground-water "table" has been changed to "levels." 
Comment #3: Page 8 - Have never visualized this wash gaging station as 
being "near Boulder City". We presume the reference is to the North 
Shore Road gage? 
Reply: The final statement has been revised to indicate that the 
Boulder City gage is on North Shore Road. 
Comment #4: Page 22 - From the perspective of Las Vegas the valley is 
also bordered to the West by the Spring Mountains. 
Reply: Final statement now indicates that Las Vegas Valley is bordered 
on the west and southwest by the Spring Mountains. 
Comment #5: Page 23 - There remains some uncertainty as to the actual 
sources of natural recharge to the valley, but one of the principal 
sources is believed to be precipitation on surrounding mountains. The 
amount of recharge from deep limestones could be appreciable, but this 
is unproved. 
Reply: The final statement has been revised to reflect this uncertainty 
as to the actual source of natural recharge to the valley. 
A-15 
Comment #14: Page 28 - The Nevada Test Site is not a source of earth-
quakes; though testing at Nevada Test Site does produce ground motion in 
the Las Vegas Valley. There is no evidence that a Nevada Test Site shot 
has ever triggered an earthquake. 
Reply: The term "earthquake" has been replaced by the term "ground 
motion." 
Comment #25: Page 96 - Check your reference and provide page number. 
Reply: Reference has been provided. 
Comment #27: Page 118 - If the deep limestone water exists and can be 
developed, the cost would likely be less than Second Stage water costs. 
Reply: The final statement has been revised to reflect that the Desert 
Research Institute believes that costs of developing the deep limestone 
water would be less than second stage water costs. 
Comment #28: Page 118 - Indeed the extent of impacts are unknown and 
therefore it is presumptuous to assert the probability of impacts on 
either subsidence or upper aquifers. 
Reply: The statement as to impacts of mining the deep aquifer has been 
deleted from the final statement. 
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United States Department of the Interior 
GEOLOGICAL SURVEY 
RESTON, VIRGINIA 22092 
O F F I C E OF T H E D I R E C T O R 
In Reply Refer To: 
EGS-DES-76/51 
Mail Stop 760 JAN J 3 1977 
Memorandum 
To: Commissioner of Reclamation 
Throughal^Rssistant Secretary—Energy and Minerals 
Subject: Draft environmental statement for Southern Nevada 
Mater Project, second stage 
We have reviewed the subject draft environmental statement as requested 
in your memorandum of December 7. 
The discussion of impacts on the water quality of the Colorado River ends 
rather abruptly with the numerical values of the increase in salinity 
at Hoover and Imperial Dams (p. 79, par. 1-3 and footnote). The text 
preceding these numbers states that the effects of NPDES permits and 
the Las Vegas Wash project were included in the analysis which presum-
ably resulted in these numbers, but the footnote excludes projects or 
permits other than the Southern Nevada Water Project. The apparent con-
flict should be clarified. 
% ^ ^ ^ 
-191^  3 
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Reply to Comments by 
Geological Survey 
(Memorandum of January 13, 1977) 
Comment: The discussion of impacts on the water quality of the 
Colorado River ends rather abruptly with the numerical values of the 
increase in salinity at Hoover and Imperial Dams (p. 79, par. 1-3 and 
footnote). The text preceding these numbers states that the effects of 
NPDES permits and the Las Vegas Mash project were included in the 
analysis which presumably resulted in these numbers, but the footnote 
excludes projects or permits other than the Southern Nevada Mater Project. 
The apparent conflict should be clarified. 
Reply: The discussion of impacts on the water quality of the 
Colorado River has been extended to include a discussion of the cumu-
lative impacts of the development of the total Colorado River basin upon 
the water quality of the river. The footnote referred to has been 
revised and now more clearly indicates what projects were excluded from 
the analysis. 
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Bureau of Reclamation , 
L e w e r RM'.nrnl Of f ice 
Boulder City 
6'COUNTY 
to TYPE OF ACIO\ 
^ ADDRCSS - SMttt Of P O. 8n 
P O Box 427 
Z F E D E R A L E M P L O Y E R i p 
7 STATE 
NV 
3 ZrP CODE 
89005 
YD)"' ' o. tO^ .sen.ckM, 
9. PROG N O ' F E O E R A L A G E N C Y 
15 qqq Dept. o f tne In t^nor , 
Bureau y . i . . . 
OottwSeootCh 
!5 R!OUESTEOFL'NO START 19 
t7.ESt PROJECTSTART 19 
! EST PROJECT OURAT'ON [Months) 
) 
I 
! 
!9. APPi.tCANT TYPE 
B. Interstate ° Special Unit ^  ^ 
K. Other 
C. COG 
0 . County 
E. City 
2-. rr^ rf f 
LOCAL r 
:jt O^ WM f 7, 
7* ror^ t f < T 
PROJECT Southern Nevada Water P ro j ec t - Second Stage 
-EnsdlLOnmantsJ-Statement - PES 76-51 
Ri 
PROJECT ABSTRACT 160 Characters Per Line - 6 Lines!. ALSO Attech 1 or 2 Page Project Summary for Rsvievr. 
Consists of f ive new pumping plants, modif ications to four exist-
i n g f i rs t stage pumping plants] a 2. 5 mi le - long second barre l 
iper year. The btate OliNevada plans a ma jo r expension 
[A l f red Mer r i t t Smith Water Treatment Faci l i ty : 
27. AREA OP PROJECT IMPACT '!na<cat< C.ty. County. Stetc. #te.l 
'Yuma and Mohave Counties, Ar izona 
28. CO^ GRESSICNAL OlSTRiCT 
< Yes. Attach. 
30 CLEARlNCHOUSEtS) TO WHICH SUB'.t'TTEO 
. L x s n t . b S Area Wide 
3'. 
'Manuel Lopez , Jr, Regional D i r . ^ P . O . Box 427, Boulder City, Nevada 
c TELEPHONE NC. 
293-8464(70 
SAtAUCE OF FORM TO BE COMPLETED SY REVtfWt^ C ACESCY 
TO Mr. Frank Servin, Exec. Dir. 
377 South Main St., Room 202 
Yuma, Arizona 85364 January 14, 1977 s .^, A z . 76-80-0075 
Phoenix, Az . 
This project is referred to you for resiew and comment. Mease evaiuate as to : 
( 3 ) its accord with any appiica'ole law, order or regulation with which you are familiar 
Economic Sec. 
Came & Pish 
Health 
Water 
A g r i . & Hort. 
Land 
Renewable Nat ' l Res . 
Environmental Studies 
A r id Lands Studies 
Indian A f f a i r s 
Parks 
Laraza - Abe M. 
Region IV 
Please return this form to the clearinghouse no later than IS working days from the date noted above. Please contact the clearinghouse i f you need further 
++++++ For a complete copy of the Environmental 
^ 3 ; o c o m m e n t o n t h i s p r o j e c t Statement, please contact the Regional D i rec to r , 
line 31. a. 
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Title d <- A - s X, 
D a t e . . / - . . . 
TeMnbon^  /? ^ r* 
January 14, 1977 
United States Department of the Interior 
Bureau of Reclamation 
Lower Colorado Regional Office 
P. 0. Box 427 
Boulder City, Nevada 89005 
Attention: Mr. Manuel Lopez, Jr. 
Regional Director 
Gentlemen: 
Subject: Draft Environmental Statement (INT DES 76-51), 
Second Stage, Southern Nevada Mater Project 
The Mater District has reviewed and concurs with the subject draft of the 
well prepared environmental statement. Me agree that the Second Stage 
is vital for the future of southern Nevada. 
It is urged that the ongoing design and review continue as rapidly as 
possible in order to meet the projected 1981 demands of the water users 
in this area. 
Sincerely 
Thomas R. Rice 
General Manager 
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3 7 0 0 W E S T C H A R L E S T O N B O U L E V A R D * P O S T O F F i C E B O X 4 4 2 7 
L A S V E G A S , N E V A D A 8 9 1 0 6 - ( 702 ) 8 7 0 - 2 0 1 1 
ADfR/VCf Pi.4MMA/G & RESEARCH 
A S S O C I A T E S 
s p e c i a l i s t s in t h e e n v i r o n m e n t a l s c i e n c e s 
J a n u a r y ) 5 , <977 
Manuel Lopez, Jr. 
Regional Director 
U.S. Dept. of the Interior 
Bureau of Reclamation 
Lower Colorado Regionai Office 
P.O. Box 427 
8ouider City, Nevada 89005 
Dear Sir, 
Having reviewed the Draft Environmenta) Statement for the Southern Nevada Water 
Project, the fo]towing changes and recommendations are submitted: 
p. 8, paragraph 2 "...is included in the EIS on the Colorado River '«<ater Quality 
Improvement Program DES 76-9 and on page )9 of this report." Should read 
page 79-
p. 49, paragraph 3 "Artesian pressures in the Las Vegas Valtey are currentiy 
dectining." Amount of dectine should be indicated, possibly as a piezometric 
surface dec)ine map. 
p. 4 9 , paragraph 4 and p. 3 , paragraph 6 Reference should be made to support 
values of consumptive use of ground water by phreatophytes and human activities. 
p. 96 paragraph 2, tine 4 - Page number has been omitted. 
A water anatysis from each aquifer interva) of the Las Vegas Vattey, particutarty 
"the middte zone", shoutd be inctuded for evatuation of the Tota) Dissotved So]ids 
(TDS) contribution to Cotorado River Sources, Las Vegas Wash groundwaters and project 
atternative sources, thereby attowing a water quatity evatuation of the proposed 
project. 
Respectfutty submitted, 
Gary D. Lowe 
^ Associate 
GDL:pf 
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post officp box 82742 * sandiego.cah) 92)38 * [7)4)276-5463 
Reply to Letter from 
Advance Planning & Research Associates 
(Letter of January 15, 1977) 
Comment: Page 8, paragraph 2 - "...is included in the EI5 on the 
Colorado River Water Quality Improvement Program DES 76-9 and on page 19 
of this report." Should read page 79. 
Reply: This item has been corrected in the final statement. 
Comment: Page 49, paragraph 3 - "Artesian pressures in the Las Vegas 
Valley are currently declining." Amount of decline should be indicated, 
possibly as a piezometric surface decline map. 
Reply: The United States Geological Survey and the Desert Research 
Institute have been our primary resource for information on the artesian 
pressures in the Las Vegas Valley. Our basic conclusion based on data 
supplied is that as a result of ground-water pumping, artesian pressure 
is declining. As far as we know, such a piezometric surface decline map 
is not available. To prepare one would be a lengthy and expensive 
process, and is not really considered to be necessary for this statement. 
Comment: Page 49, paragraph 4 and p. 9, paragraph 6 - Reference should 
be made to support values of consumptive use of ground water by phre-
atophytes and human activities. 
Reply: Our estimates are that 2,000 acres of phreatophytes exist in the 
project area. Consumptive use of ground water by phreatophytes amounts 
to about 15,000 acre-feet per year. This means that the rest of the 
ground water used is for human activities. 
Comment: Page 96, paragraph 2, line 4 - Page number has been omitted. 
Reply: Correction has been made. 
Comment: A water analysis from each aquifer interval of the Las Vegas 
Valley, particularly "the middle zone", should be included for evalua-
tion of the Total Dissolved Solids (TDS) contribution to Colorado River 
Sources, Las Vegas Wash groundwaters and project alternative sources, 
thereby allowing a water quality evaluation of the proposed project. 
Reply: Our information on the ground-water aquifer in the Las Vegas 
Valley has been furnished by the United States Geological Survey and the 
Desert Research Institute. The Bureau of Reclamation has not conducted 
studies on the "middle zone," and has no information in addition to that 
supplied by the above two agencies. 
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STATE OF NEVADA 
G O V E R N O R S O F F t C E O F P L A N N t N G C O O R D t N A T t O N 
C A F I T O L B U t L O t W G . R O O M 4 S 
C A P t T O L C O M F L C X 
CARSON CITY. NEVADA 8 9 7 ! 0 
(70^) SS5 4S6S 
January 31, 1977 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Lover Colorado Regional Office 
P.O. Box 427 
Boulder City, Nevada 89005 
Re: SAI NV #77800019 - Draft Environmental Inpact Statement/Southern 
Nevada Water Project - Second Stage 
Dear Mr. Lopez: 
Attached are comments from the following affected state agency: 
Division of Colorado River Resources concerning the above referenced 
Draft Environmental Impact Statement. 
These comments constitute the State Clearinghouse review of this 
proposal, and we would appreciate it if you would incorporate these 
comments in your final Environmental Impact Statement. 
Bruce D. Arkell 
State Planning Coordinator 
B D A / c c 
Attachment 
cc: Division of Colorado River Resources 
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STATE OF NEVADA 
RTMENT OF CONSERVATION AND NATURAL RESOURCES 
OFFICE OF THE DIRECTOR 
MEMORANDUM 
Bruce Arkell, State Planning Coordinator Date: 1/17/77 
From: Steve Robinson, Assistant Director 
Subject: Draft EIS - Southern Nevada Water Project, Second Stage, 
SAI NV 77800019. 
The comments of the Division of Colorado River Resources 
constitutes the only comment by this Department. That agency 
publicly testified on January 18th concerning this project. 
However, the comments to your office represent the detailed 
Division response to the Bureau of Reclamation. 
SR:b 
attach, from Don Paff 
MM 
( J 
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STATE OF NEVADA 
D!V!StON OF 
COLORADO RtVER RESOURCES 
P.O. Box 19090 
L A S VEGAS. NEVADA 8 9 ! ) 9 
T E L E P H O N E ( 7 0 2 ) 7 3 3 7 7 5 S . . . . . 
January 1 8 ^ 1 9 7 7 
J.^N i ^  !977 
c-. 
Memorandum 
To: 
From: 
Subject: 
O O N A L O L. PAFF 
Norman S. Hall, Director, Department of 
Conservation and Natural Resources 
Administrator, Division of Colorado River 
Resources 
Draft Environmental Statement, Second Stage 
Southern Nevada Water Project - DES 76-51 
Dated December 7, 1976 
Attached are our comments on the subject environmental 
impact statement. By copy of our January 17, 1977 letter, 
you were advised of our expressions at the January 18, 1977 
hearing. You will note that we provided a copy of our 
January 17, 1977 letter directly to the Planning Coordinator. 
Should you or the Planning Coordinator's office require any 
clarification of our comments, please call me. 
Donald L. Paff 
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OF THE DEPARTMENT OF C O N S E R V A T t O N A N O N A T U R A L R E S O U R C E S ELMO J O t R ' C C O . 0 < * c n = ' 
1/18/77 
DRAFT ENVIRONMENTAL STATEMENT 
Second Stage Southern Nevada Water Project 
INT. DES 76-51 
December 7, 1976 
Comments by Nevada Division of Colorado River Resources 
SUMMARY 3. Summary of environmental impacts 
6th line should read: Operation of the second 
stage will require a maximum annual power supply 
of 280 million kwh. 
Page 4, 5th paragraph add: There are no return flows from 
the treatment facility to Lake Mead or the 
Colorado River. 
Page 6, 1st full paragraph add: Additionally, pretreatment 
facilities including an aeration channel, mixing 
chamber and flocculation basin are proposed to 
provide additional flexibility in operations 
and enhanced optimazation of chemical usage. 
Page 8, 1st full paragraph, 8th line, sentence should read: 
Only estimates of return flow credits to the 
State of Nevada are being made at this time. 
1st full paragraph, 1st full sentence should read: 
Since the estimated cost of the second stage of 
the project (excluding the treatment plant) is 
approximately $110 million (April 1976 prices) 
the State of Nevada will cause to be financed 
the difference over and above the April 1976 
$89 million appropriation ceiling. 
3rd full paragraph, 1st full sentence should read: 
Construction costs for the proposed second stage 
expansion of the water treatment facility are 
expected to be $28.5 million. 
1st full paragraph last sentence should read: 
The new lines will extend from existing transmission 
systems to the pumping plant switchyards adjacent 
to or on existing rights-of-way. 
Page 11, 
Page 16, 
Page 20, 
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DRAFT ENVIRONMENTAL STATEMENT January 18, 1977 
Page 20, 2nd full paragraph last sentence should read: 
The ultimate effect of-the Las Vegas Mash Unit 
is estimated to remove an average of about 
76,400 tons of salt from discharges to Lake 
Mead, thereby reducing salinity at Hoover Dam 
by about 5 mg/1. 
Page 20, last paragraph, seventh line: delete word "initially". 
Page 21, 2nd paragraph add to last sentence to read: 
The Water Treatment Facility will be funded by 
the State of Nevada and is described herein and 
in detail in a separate planning report.entitled 
"Alfred Merritt Smith Water Treatment Plant, 
Stage II Expansion Pre-Design Report"dated July, 1976. 
Page 21 last paragraph, 6th line should read: 
The major portion of additional sewage resulting ..." 
Page 28, 5. Seismicity 
4th line should read: ground motion activity ... 
9th line should read: ground motion activity in.the 
vicinity of Lake Mead has been fairly continuous... 
11th line should read: ...ground motion in the 
vicinity is underground detonations of nuclear... 
Page 69, 1st paragraph, 7th line should read: 
...and, since the pipe will be buried underground, 
this land will be returned to its current state 
or in the case of undisturbed areas will eventually... 
Page 71, 3rd full paragraph first sentence should read: 
The implementation of the second stage is expected 
to further reduce ground water pumping to 50,000 
acre-feet per year. 
Page 75, second full paragraph, 4th line: delete "1981", add 
"early 1980's" 
Page 75, 4th full paragraph, 10th line should read: 
solely on Lake Mead water with some areas receiving 
a mixture of both. It is ... 
Page 76, 2nd paragraph last sentence should read: 
These estimated increased flows in Las Vegas Wash 
may increase the vegetation growing along the Wash and 
further erode the current Las Vegas Wash channel. 
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DRAFT ENVIRONMENTAL STATEMENT January 18, 1977 . 
Page 77, 2nd paragraph, 8th line should read: 
feet annually. The reduction in ... 
Page 78, 3rd paragraph 3. Colorado River first line should read: 
By the year 20001 exclusive of other systems diverting 
Colorado River water, the ratio of Colorado River 
water... 
Page 79, bottom of page footnote should read: 
1/ These figures are increased salinity caused by 
the Southern Nevada Mater Project only without 
any other projects or permits being in operation 
nor do they consider such factors as the volume 
and pattern of flow of the river, the volume of 
storage in each of the system reservoirs and the 
type and quantity of water utilized from and returned 
to the river and its tributaries upstream of Las 
Vegas Wash. 
Page 80, 1st partial paragraph 5th line should read: 
Because portions of the second stage facilities 
parallel first stage facilities,... 
Page 90, 4. Sludge Disposal 
Conform water deliveries and estimated sludge 
to Table 20 page 75a. 
Page 97, last paragraph, H. Noise 
Resolve conflict of statement with that set forth 
in the first partial paragraph on page 90. 
Page 99, 1st paragraph, 
Conform sludge production to table on page 90 
indicating maximum of 3500 cubic yards per year 
also see above comment on page 90. 
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Reply to Comments by 
The Division of Colorado River Resources 
(Memorandum of January 18, 1977) 
(Note: The majority of comments by DCRR regarded matters of wording, 
figures, and other specifics of technical accuracy. The 
suggested revisions were all made with the exception of the 
following.) 
Comment: Page 97, last paragraph, H. Noise - Resolve conflict of state-
ment with that set forth in the first partial paragraph on page 90. 
Reply: If the two statements are taken in context, the conflict is 
quickly resolved. On page 97, the noise of pumping plants is said to be 
barely audible. On page 90, the statement says no one would want to 
live right next to it because of the noise. Though the noise is barely 
audible, it is still audible, which means people would be reluctant to 
1ive right next to it. 
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[N REPLY REFER TO 
U n i t e d States Depar tment o f the In ter ior 1793 (D-380) 
B U R E A U O F L A N D M A N A G E M E N T 
DENVER SERVICE CENTER 
DENVER FEDERAL CENTER. BUtLOING 50 
DENVER COLORADO 80225 
DES 76/51 January 1977 
Memorandum 
To: Conrnissioner, Bureau of Reclamation, Mashington, D.C. 
From: Director, Denver Service Center 
Subject: Review of Draft Environmental Statement for the Southern Nevada 
Mater Project, Second Stage 
Me have been asked to prepare the Bureau of Land Management's comments on the 
subject document. In general, our reviewers felt that the statement adeguately 
covered the effects of the proposal. Me did, however, have some comments on 
specific sections of the document; these comments appear below. 
Specific Comments 
Chapter 2: 
Page 33, Table 2, Comparison of plant species diversity in different biotic 
communities in the Southern Nevada Mater Project, Second Stage Study Area: 
The table should state whether these figures represent numbers of species 
or ratings developed from a species diversity index. 
Page 34: No mention is made of the Las Vegas leopard frog, Raua pipeus fisheri, 
which may already be extinct, but is designated as a threatened species on the 
Department of the Interior's official list. 
Page 50, Ecological Interrelationships: This section, as it is presently 
written, does not contribute any now information that could be used in the 
impact analysis in Chapter 3. It is simply a summary of facts given in pre-
vious sections. It is possible to generate new information by synthesizing 
previously mentioned facts or by analyzing them from a different perspective, 
but the ecological interrelationships section does not take either of these 
approaches. 
Page 54: Me question the method used to derive the "low growth" population 
estimate. Because the 60s may have been years of unusually high population 
growth, a more conservative method than projecting a straight line extension 
of the 1960-70 slope might be used. 
.^UT'Oi, 
2 
Page 59: Nothing in this section gives any indication of the use that 
existing areas receive, or gives any use figures for specific activities. 
Without a more complete description of use and the inclusion of use figures 
for specific activities, it is not possible to assess the impact of the 
project on recreation. From viewing the photographs, it seems that much 
of the area is well-suited for ORV use. This section should contain some 
specific information on areas and amounts of ORV use within the project 
area. Other activities, such as collecting, should be reported. 
Page 67: Red Rock Canyon is called a state park. The area is actually a 
Bureau of Land Management recreation area jointly administered by BLM and 
the State of Nevada. There is a small state park within the larger recrea-
tion area. 
Chapter 3: 
Page 70: "Population is determined by per capita income." It would be 
more correct to say that population growth is correlated with per capita 
income. 
Page 85: The presentation of Lake Mead visitation figures does not properly 
quantify the potential impact of the project on recreation. This section 
should discuss estimated changes in participation in each of the specific 
recreation activities listed in Chapter 2. 
Another impact which has not been addressed is that of increased access 
(such as new access and maintenance roads) or decreased access (in the 
form of new fences or other barricades). Changed access can have an impact 
on activities such as collecting, hiking, and ORV use; these impacts should 
be addressed in this section. 
Page 97: A mitigating measure that could be included is the use of color 
to decrease the contrast between the proposed facilities and the landscape. 
cc: 
W.O. 260 
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Reply to Comments by 
Bureau of Land Management 
(Memorandum of January 19, 1977) 
Comment: Page 33, Table 2, Comparison of plant species diversity in 
different biotic communities in the Southern Nevada Water Project, 
Second Stage Study Area: - The table should state whether these figures 
represent numbers of species or ratings developed from a species diversity 
index. 
Reply: The table now states that these figures represent the number 
of species. 
Comment: Page 34 - No mention is made of the Las Vegas leopard frog, 
Raua pipeus fisheri, which may already be extinct, but is designated as 
a threatened species on the Department of the Interior's official list. 
Reply: The Las Vegas leopard frog was not included as a threatened 
species because we are unable to find it on the Secretary of Interior's 
official list. Regardless of the status of the Las Vegas leopard frog, 
it will not be affected by the project. 
Comment: Page 50, Ecological Interrelationships - This section, as it 
is presently written, does not contribute any new information that could 
be used in the impact analysis in Chapter 3. It is simply a summary of 
facts given in previous sections. It is possible to generate new infor-
mation by synthesizing previously mentioned facts or by analyzing them 
from a different perspective, but the ecological interrelationships 
section does not take either of these approaches. 
Reply: The title of this section has been changed to "Ecological 
Conditions." This section was not meant to develop new information or 
to give a different perspective on existing information. It is merely 
meant to present the salient ecological conditions of the project area 
as a general background to the more specific information found in other 
sections. To eliminate this possible source of confusion, we have 
changed the title of the section. 
Comment: Page 54 - We question the method used to derive the "low 
growth" population estimate. Because the 60s may have been years of 
unusually high population growth, a more conservative method than pro-
jecting a straight line extension of the 1960-70 slope might be used. 
Reply: We recognize that disagreement exists about these population 
projections. However, the set of official population projections 
generally used in the Las Vegas Valley are those accepted by the Clark 
County Regional Planning Council. Those are the ones used in this 
statement. Along this same line, we might point out that these popu-
lation projections are presently being revised by the Regional Planning 
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Council and the new population projections should be published sometime 
this summer. These new projections are not expected to differ signi-
ficantly from the existing projections though. 
Comment: Page 59 - Nothing in this section gives any indication of the 
use that existing areas receive, or gives any use figures for specific 
activities. Without a more complete description of use and the in-
clusion of use figures for specific activities, it is not possible to 
assess the impact of the project on recreation. From viewing the photo-
graphs, it seems that much of the area is well-suited for ORV use. This 
section should contain some specific information on areas and amounts 
of ORV use within the project area. Other activities, such as collect-
ing, should be reported. 
Reply: The recreational activities described in this section were in 
no way meant to be all-inclusive. This discussion on recreation is only 
meant to be indicative of the recreational use of the area. The SNWP 
will have no direct impacts on recreation with the possible exception of 
the dust and noise of construction. The section referred to above 
refers to the overall recreational base of the Las Vegas Valley, which 
will not be directly impacted by the project. 
The ORV use of the actual project area is extremely limited. Most of 
the actual project area is in areas of controlled access or in urban 
areas, and in particular the Lake Mead National Recreation Area; neither 
of these areas is conducive to ORV use. After construction is complete, 
the trenches will be covered over and reverted to their original use. 
Comment: Page 67 - Red Rock Canyon is called a state park. The area is 
actually a Bureau of Land Management recreation area jointly admin-
istered by BLM and the State of Nevada. There is a small state park 
within the larger recreation area. 
Reply: The paragraph in question has been revised to reflect the 
above comment. 
Comment: Page 70 - "Population is determined by per capita income." It 
would be more correct to say that population growth is correlated with 
per capita income. 
Reply: The sentence has been revised and "determined by" has been 
replaced with "correlated with." 
Comment: Page 85 - The presentation of Lake Mead visitation figures 
does not properly quantify the potential impact of the project on 
recreation. This section should discuss estimated changes in participa-
tion in each of the specific recreation activities listed in Chapter 2. 
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Reply: The actual project will have little if any direct impact on 
recreation. The only impacts will be the indirect impacts caused by 
population growth and the increased visitation due to the expanding 
importance of the area as a recreational center. These two factors were 
not meant to be linked directly to the second stage. Therefore, the 
Lake Mead visitation figures serve as general indicators of population 
growth and increased visitation; they were not meant to be a detailed 
and exhaustive summary of recreational activity. 
Comment: Another impact which has not been addressed is that of in-
creased access (such as new access and maintenance roads) or decreased 
access (in the form of new fences or other barricades). Changed access 
can have an impact on activities such as collecting, hiking, and ORV 
use; these impacts should be addressed in this section. 
Reply: As mentioned in other responses, there will be no new access 
roads or maintenance roads associated with the second stage, except for 
those associated with new laterals which are limited to largely urban 
areas. Second stage facilities that parallel first stage facilities 
will use the same maintenance and access roads. In addition, laterals 
will be underground and, once completed, will not affect access one way 
or the other. Only permanent, above-ground facilities will require 
permanent access roads. These will only be found in areas already 
occupied by first stage facilities, or in areas where access is already 
controlled, or in urban areas within the Las Vegas metropolitan area. 
Therefore, the second stage will not affect existing access for such 
activities as collecting, hiking, or ORV use. 
Comment: Page 97 - A mitigating measure that could be included is the 
use of color to decrease the contrast between the proposed facilities 
and the landscape. 
Reply: The proposed second stage facilities were designed to blend 
with existing first stage facilities to create a minimum of contrast. 
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D E P A R T M E N T O F T H E A t R F O R C E 
HEADQUARTERS UNtTED STATES AtR FORCE 
WASHtNGTON. D.C. 
20330 
1 <; .!.'-.-': '3/7 
Commissioner 
Bureau of Reclamation 
Department of the Interior 
Washington, D.C. 20240 
Dear Commissioner 
We have reviewed the draft environmental statement 
on the Southern Nevada Water Project, second stage. 
The project is necessary to serve the growing popula-
tion of the area and will have primarily beneficial impact. 
However, the ultimate use of Lake Mead water will have an 
adverse economic impact on Nellis AFB because of the in-
crease of solids in the water supply. We anticipate some 
increase in water treatment costs and plumbing fixture 
and hot water heater maintenance problems. 
Thank you for the opportunity to review this statement. 
Sincerely 
Cy to: 
SAFILE 
DASD(E$S) 
HQ TAC/DEMU 
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'^ 76-1916 
' UN!TED STATES 
DEPARTMENT OF THE !NTER!OR 
F!SH AND W!LDL!FE SERVICE 
Division of Ecological Services 
522 N. Central Ave., Rm. 247A 
Phoenix, Arizona 85004 
t N R E P L Y REFER T O : 
January 19, 1977 
Memorandum 
To: Commissioner of Reclamation, Washington, D.C. 
From: Acting Field Supervisor, Division of Ecological Services, 
Phoenix, Arizona 
Subject: Review of Draft Environmental Statement — Southern Nevada 
Water Project, Second Stage DES 76-51 
We have reviewed the above subject statement and find that it generally 
describes project impacts reiated to fish and wildlife. However, some 
sections of the report need clarification to alleviate concerns we have 
on particular aspects of this water development proposal. 
Section N . Description of the Environment. Subheading D. Vegetation, 
!n this section under the heading "Endangered and Threatened Species" 
it stated that one plant species which has been proposed as threatened, 
the beard-tongue (Penstemon bicolor ssp. roseus) has been recorded in 
the River Mountains. Since Pumping Plant 2B, Surge Tank 2B and the 
main aqueduct second stage will be constructed adjacent to and within 
the River Mountains, the entire area should be thoroughly surveyed prior 
to construction to insure that project features and associated access 
roads do not disturb any proposed threatened or endangered plants. 
Section it). Environmental impacts of Proposed Action. Subheading C. 
Fish and Wildlife, Page 72. 
As discussed in this section of the report a waterhole for desert bighorn 
sheep was created as a result of drainage water from air conditioner 
units on Pumping Plant No. 2A. it further mentioned that this avail-
ability of water has helped to maintain the stability of the bighorn 
sheep populations. Additional information is needed in this section to 
show that this waterhole will not be reduced or eliminated by construction 
of the second phase of the project. Permanent maintenance of this water-
hole for the life of the project could be considered a valuable enhancement 
Page 32. 
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Section !V. Mitigation and Enhancement Measures. Subheading C. Wildlife, 
Pages 95*951 
in this section it is mentioned that a second waterhole was built away 
from the noise and disturbance of construction activities. Additional 
information, as follows, is needed to accurately assess the mitigation/ 
enhancement potential of the second watering facility: location, date 
of construction, size, long-term management plans, and if selection and 
management of the site was coordinated with the Nevada Fish and Game 
Department. Like the waterhole created by the first stage of the pro-
ject, permanent maintenance of this watering device for the life of the 
project could be considered a valuable enhancement measure. 
Since there are concerns that construction activity will disrupt the 
sheep population to some degree, the bighorn sheep should be monitored 
through June, July, and August when water becomes a critical factor to 
ensure that construction disturbances are not keeping sheep away from 
any waterholes. 
Additional comments should be prepared for the final report which would 
describe any new access roads which might be constructed in the River 
Mountains and what mitigation measures would be taken to close all 
construction access roads once the project is completed. 
cc: 
Area Manager, FWS, Phoenix, Arizona 
Regional Director, FWS, Albuquerque, New Mexico 
Director, Nevada Department of Fish and Game, Reno, Nevada 
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Reply to Comments by 
Fish and Mildlife Service 
(Memorandum of January 19, 1977) 
Comment: Section II. Description of the Environment. 
Subheading D. Vegetation, Page 32 - In this section under the heading 
"Endangered and Threatened Species" it stated that one plant species 
which has been proposed as threatened, the beard-tongue (Penstemon 
bicolor ssp. roseus) has been recorded in the River Mountains. Since 
Pumping Plant 2B, Surge Tank 2B and the main aqueduct second stage will 
be constructed adjacent to and within the River Mountains, the entire 
area should be thoroughly surveyed prior to construction to insure that 
project features and associated access roads do not disturb any proposed 
threatened or endangered plants. 
Reply: Construction of project features should not cause any danger 
to this threatened species in the River Mountains. All second stage 
construction activites in the River Mountains will parallel the first 
stage facilities. Access roads will be the same as those for the first 
stage. The River Mountain tunnel was constructed large enough during 
the first stage to accommodate features of the second stage. Therefore, 
no areas will be disturbed by the second stage which have not already 
been cleared by the first stage. 
Comment: Section III. Environmental Impacts of Proposed Action. 
Subheading C. Fish and Wildlife, Page 72. - As discussed in this 
section of the report a waterhole for desert bighorn sheep was created 
as a result of drainage water from air conditioner units on Pumping 
Plant No. 2A. It further mentioned that this availability of water has 
helped to maintain the stability of the bighorn sheep populations. 
Additional information is needed in this section to show that this 
waterhole will not be reduced or eliminated by construction of the 
second phase of the project. Permanent maintenance of this waterhole 
for the life of the project could be considered a valuable enhancement 
measure. 
Reply: The waterhole was created by condensation from the air con-
ditioning system in the first stage pumping plant. As long as this 
pumping plant operates, there will be condensation to maintain the 
waterhole. The construction and operation of the second stage will 
not affect the operation of first stage facilities. The National Park 
Service has expressed the intention to maintain this waterhole and 
has a maintenance program now in operation. 
Comment: Section IV. Mitigation and Enhancement Measures. 
Subheading C. Wildlife, Pages 95-96 - In this section it is mentioned 
that a second waterhole was built away from the noise and disturbance of 
construction activites. Additional information, as follows, is needed 
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to accurately assess the mitigation/enhancement potential of the second 
watering facility: location, date of construction, size, long-term 
management plans, and if selection and management of the site was co-
ordinated with the Nevada Fish and Game Department. Like the waterhole 
created by the first stage of the project, permanent maintenance of this 
watering device for the life of the project could be considered a valu-
able enhancement measure. 
Since there are concerns that construction activity will disrupt the 
sheep population to some degree, the bighorn sheep should be monitored 
through June, July, and August when water becomes a critical factor to 
ensure that construction disturbances are not keeping sheep away from 
any waterholes. 
Additional comments should be prepared for the final report which would 
describe any new access roads which might be constructed in the River 
Mountains and what mitigation measures would be taken to close all 
construction access roads once the project is completed. 
Reply: a) The additional waterhole is located at a site near the 
original waterhole. The original waterhole is located just below the 
pumping plant near the access road; the second waterhole is located 
above the pumping plant near the surge tank. The location of both 
waterholes can be seen in Figure 3. The original waterhole is located 
in the clump of vegetation in the left center of the picture just off 
the access road. The new waterhole is located near surge tank 2A at the 
very top of the picture. 
b) The new waterhole was constructed during the first half 
of July, 1976. 
c) The waterhole is in a natural setting and is made to 
appear like a spring bubbling up through the rocks. It is approximately 
6 feet wide and 12 feet long. 
d) The National Park Service has expressed the intention to 
permanently maintain the waterhole. 
e) The movement of the waterhole, and the selection of the 
new site, was coordinated with the Nevada Fish and Game Department. 
f) The Park Service and Nevada Fish and Game are monitoring 
the waterhole at this time, and expect to continue to do so in the 
future. In fact, this waterhole is used for trapping and marking the 
sheep as part of the monitoring program. 
g) No new access roads will be required in the River Moun-
tains since those used for the first stage will be used for the second 
A-39 
stage. The waterholes are on lands administered by the National Park 
Service within the Lake Mead National Recreation Area. Access roads 
into this land are currently fenced off and the gates are kept locked. 
Access is limited to authorized personnel. 
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CLARK C O U N T Y H E A L T H D I S T R I C T 
P.O. BOX 4 4 2 6 - 6 2 5 SHADOW LANE - LAS VEGAS. NEVADA 89 !C6 - 702 385- ! : 
January 20, !977 
Bureau of Reclamation 
Lower Colorado Regional Office 
P. 0. Box 427 
Boulder City, Nevada 89005 
ATTN: Manuel Lopez, Jr., Regional Director 
RE: LC-150 120.1 
Dear Mr. Lopez: 
Thank you for sending us the Draft Environmenta) Statement on the Southern 
Nevada Mater Project, second stage, by your cover letter dated Decerr-ber 8, 
1976. 
We have reviewed the D.E.S. generally, and have read with special 
interest those comments on air quality. Our following comments address 
only air qua]ity. 
The D.E.S. offers a description of the existing air qua)ity, a summary of 
impacts of the proposed actions on air quality, and a description of 
mitigations. 
The data reflect recent and historical air quality measurements collected 
by this Health District, and recently projected air pollutant contributions 
calculated by this Health District and others. While all the published 
data is reasonably current, it does not represent any original analysis. 
Following are specific comments or suggestions from certain pages: 
1. Page 36, Section F, first paragraph. The first paragraph should be 
revised to read: "(1st sentence)...Major problems are due to photo-
chemical oxidant, carbon monoxide and total suspended particulate 
(dust). High 1 hour levels of nitrogen dioxide have been measured 
but the standard, an annual average, has not been approached. Sulfur 
dioxide is not a major concern." 
2. Page 38. We suggest that you use the information on Table 18, page 74b, 
in describing contributors of NOx and HC. A "corrected" page 38 is 
attached, (Exhibit 1). 
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Bureau of Reclamation 
January 20, 1977 
3. Table 7 and 8, summarize data collected at only one of two stations. 
The second station became operational in mid 1975- Me submit the 
following Table, which also reflects 1976 data. 
Table "8A" 
Maximum 8 Hr. Carbon Monoxide Measurements in Las Vegas 
(Ambient Air Standard 10 Mg/M^) 
Year High Second High 
1973 16.6 16.2 
1974 16.3 16.0 
1975 25.4 24.5 
1976 32.7 29.6 
4. Page 38, the last paragraph on air quality discussion on particulate 
problems. The emissions inventory, Table 19, page 74c, developed by 
PEDCO Environmental, comprehensively describes the contributions from 
al! sources. 
5. Page 73, third paragraph for Section D. The general contractor will 
be required to obtain permits to disturb topsoil for the construction 
areas. The permitee agrees to observe several practices that minimize 
dust, which generally involve watering. 
6. Page 74, second complete paragraph. The particulate emission inventory, 
Table 19, was not developed by the APCD, but by PEDCO Environmental, 
Cincinnati, Ohio, under contract by EPA. 
7. Page 75, third line. "The Four predicted land use concepts", as you will 
.. find out from the Regional Planning Council, are no longer an operational 
planning activity. 
8. The narrative for all of Section D, pages 73 * 75, appears to be 
reasonably accurate. 
Additional comments on Sections V H and VI!) may be sent later. 
Thank you for this opportunity to comment. 
tf you have any questions, please call us. 
Sincerely, 
CLARK COUNTY HEALTH D!STR!CT 
Mike Naylor 
Assistant Director 
Air Pol!ution Control Division A-42 
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Reply to Comments by 
Clark County Health District 
(Letter of January 20, 1977) 
Comment: Page 36, Section F, first paragraph - The first paragraph 
should be revised to read: "(1st sentence)...Major problems are due to 
photochemical oxidant, carbon monoxide and total suspended particulate 
(dust). High 1 hour levels of nitrogen dioxide have been measured but 
the standard, an annual average, has not been approached. Sulfur 
dioxide is not a major concern." 
Reply: The first paragraph has been revised as suggested above. 
Comment: Page 38 - Me suggest that you use the information on Table 18, 
page 74b, in describing contributors of NOx and HC. A "corrected" page 
38 is attached, (Exhibit 1). 
Reply: This page has been revised as suggested above. 
Comment: Table 7 and 8, summarize data collected at only one of two 
stations. The second station became operational in mid 1975. Me 
submit the following Table, which also reflects 1976 data. 
Table "8A" 
Maximum 8 Hr. Carbon Monoxide Measurements in Las Vegas 
(Ambient Air Standard 10 Mg/M^) 
Year High Second High 
1973 16.6 16.2 
1974 16.3 16.0 
1975 25.4 24.5 
1976 32.7 29.6 
Reply: This Table has been inserted in the statement in the form of 
a tabulation in Chapter II, Part F, "Air Quality." 
Comment: Page 38, the last paragraph on air quality discussion on 
particulate problems. The emissions inventory, Table 19, page 74c, 
developed by PEDCO Environmental, comprehensively describes the con-
tributions from all sources. 
Reply: The statement on particulate emissions has been modified to 
show that Table 19 gives emissions from all sources. 
Comment: Page 73, third paragraph for Section D. - The general con-
tractor will be required to obtain permits to disturb topsoil for the 
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construction areas. The permitee agrees to observe several practices 
that minimize dust, which generally involve watering. 
Reply: The type of action described in the above comment actually 
constitutes mitigation rather than an impact. For this reason, it is 
discussed in Chapter IV, Part E, "Air Quality." The statement in 
Chapter IV discussing mitigation measures for the air quality impacts of 
construction activites has been modified to reflect the above comment. 
Comment: Page 74, second complete paragraph - The particulate emission 
inventory, Table 19, was not developed by the APCD, but by PEDCO 
Environmental, Cincinnati, Ohio, under contract by EPA. 
Reply: This paragraph has been revised to show that PEDCO Environ-
mental made this particulate emission inventory and not the Air Pollution 
Control Division. 
Comment: Page 75, third 1ine - "The Four predicted land use concepts", 
as you will find out from the Regional Planning Council, are no longer 
an operational planning activity. 
Reply: Reference to the four land use concepts has been deleted from 
the final statement. 
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Health Systems 
A g e n c y 
OF CLARK COUNTY 
January 21, 1977 
Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Lower Colorado Regional Office 
P. 0. Box 427 
Boulder City, Nevada 89005 
REFERENCE: LC-150 
120.1 
Dear Sir: 
It is the position of this office that since the project does not directly 
relate to any modification of beds or services relative to the health care 
industry of the community, we choose not to comment on the above 
referenced project. 
Thank you for the information and opportunity. 
Sincerely, 
COUNTY 
JRM:cm 
HEALTH SYSTEMS AGENCY OF CLARK 
r, 
Field Researcher 
PO. BOX 4426 
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LAS VEGAS. NV 89)06 (702) 386-6)77 
O F F t C E OF T H E D t R E C T O R 
United States Department of the Interior 
DES-76/51 
BUREAU OF MINES 
2401 E STREET, NW. 
WASHINGTON, D.C. 20241 
January 21, 1977 
Memorandum 
To: Commissioner of Reclamation 
Throu^ )?:" Assistant Secretary—Energy and Minerals 
Jf.^s R . r - n 
From: Director, Bureau of Mines 
!977 
Subject: Draft environmental statement, Bureau of Reclamation, Second 
Stage, Southern Nevada Water Project, Clark County, Nevada 
Stage development of the Southern Nevada Water Project, authorized in 
1965 and 1966, is an integral part of planned development. Second stage 
construction would increase first stage capacity of 132,200 acre-feet of 
water per year to 166,880 acre-feet of water per year. 
This draft statement describes a few impacts of the first stage and a 
more detailed description of the second stage. Its discussion of 
geology is adequate, containing short descriptions of mineral resources, 
seismicity, and land subsidence. 
The Bureau of Mines Minerals Industry Location System (MILS) shows 
approximately 80 mineral locations within the affected 20-square-township 
area. Sand and gravel locations are most numerous, followed by gypsum, 
uranium, manganese, gold, and lead. 
Although the project area includes many mineral locations, no adverse 
impact upon mineral development is anticipated. In fact, the second 
stage development may benefit future mineral development. 
Thank you for the opportunity to review this statement. 
HcHni 
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R A Y M O N D R. R U M M O N O S V t R G I L L . J O N E S 
3 A \ M O N D E. B A D G E R R O B E R T F ^ C A R T E R ^ " 
W A R R E N W B U T L E R 
STATE OF CAUFORNtA M Y R O N B. H O L B U R T 
(olordo t^ iver Board of (alifomia h^.r?OLO F. P E L L E C R i N 
) 0 7 S O U T H B R O A D W A Y . ROOM 8 ) 0 3 
LOS ANGELES. CAHFORNtA 90012 
(2!3) 620-4480 
January 24, 1977 
Manuel Lopez, Jr., Regional Director 
Lower Colorado Regional Office 
U.S. Bureau of Reclamation 
P. 0. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
Your letter of December 8, 1976, enclosing a copy of the 
Draft Environmental Statement on the Southern Nevada Water Project, 
Second Stage, was received in this office on January 10, 1977* 
We have reviewed this statement and have several comments to 
make. We are presently coordinating these comments with other 
state agencies through our normal State Clearinghouse procedures. 
However, it is our understanding that the Clearinghouse's 
schedule was delayed due to an insufficient number of copies of 
the statement being provided to meet the review needs of all 
of the state agencies and that the 45-day review period will now 
be insufficient. 
Inasmuch as our copy of the statement was not received 
until January 10, and the proposed 45-day review period is now 
almost over, there remains insufficient time in which to coordinate 
our review comments with all of the other state agencies involved. 
Therefore, we ask for your advice as to whether we should submit 
our comments directly, or whether additional time will be 
available through our normal Clearinghouse procedures. 
Sincerely yours, 
M Y R O N B . HOLBURT 
Chief Engineer 
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D E P A R T M E N T O F H E A L T H , E D U C A T t O N , A N D W E L F A R E 
REGtONAL OFFtCE 
50 United Nations Plaza 
SAN rHANCHCO. CAHFORNIA 94)0! OFftCE Of 
Office of Environmental Affairs TMEicoNALo,* 
January 24, 1977 
Mr. E.F. Sullivan 
Acting Commissioner 
United States Department of 
the Interior 
Bureau of Reclamation 
Mashington, D.C. 20240 
Re: 746 
500. 
Dear Mr. Sullivan: 
The Draft Environmental -Impact Statement for the Southern Nevada Mater 
Project, Second Stage has been reviewed in accordance with the interim 
procedures of the Department of Health, Education and Welfare as reauired 
by Section 102(2)(c) of the National Environmental Policy Act, PL 91-190. 
The major concerns of this department are related to possible impacts upon 
the health of the population, services to that population and changes in 
the characteristics of the population which would require a different level 
or extent of services. At this time we have no comments to offer. 
The opportunity to review this staement was appreciated. 
cc: CEQ 
0EA 
Sincerely, 
ames'D. Knochenhauer 
Regional Environmental Officer 
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D E P A R T M E N T OF T R A N S P O R T A H O N 
MAtLtNG ADDRESS,^ 
UNITED STATES COAST GUARD us coAST<n.AHo(G-WS/73) 
WASMtNGTON O C Z0S90 
-HONE ( 2 0 2 ) 4 2 6 - 2 2 6 2 
S A JAN 197/ 
* M r . E . F. Sullivan 
Acting C o m m i s s i o n e r 
Bureau of Reclamation 
Department of the Interior 
Washington, D. C. 20240 
D e a r M r . Sullivan: 
This is in response to your letter of 8 D e c e m b e r 1976 addressed 
to the D O T W a t e r Resources Coordinator concerning a draft 
environmental impact statement on the Southern N e v a d a Water 
Project, Second Stage. 
T h e concerned operating administrations and staff of the Depart-
m e n t of Transportation have reviewed the material submitted. 
W e have no c o m m e n t s to offer nor do w e have any objection to 
this project. 
T h e opportunity to review this draft statement is appreciated. 
esptsin, U.S. Coastguard 
Deputy Chbf.MHce at f.^rhis 
EavtMnment snti 
By tMnxRon ci t b CaaMa^sHt 
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R A Y H. DAtNES 
Mayor 
Counciimen 
JAMES K. SEASTRAND 
DAN MAHONY 
CYNTHtA BAUMANN 
THOMAS BROWN 
City of North Las Vegas 
2200 Civic Center Drive * P.O. Box 4086 
NORTH LAS VEGAS, NEVADA 89030 
Teiephone 649-58 )1 
January 25, L2Z7 
Bureau of Reclamation 
Lower Colorado Region 
Boulder City, Nevada 
Subj: Environmental Statement for Second Stage 
Southern Nevada Water Project 
Gentlemen: 
We have reviewed the draft environmental statement for the 
Second Stage of the Southern Nevada Water Project. It is 
our feeling that this document adequately addresses the 
environmental considerations relative to the development 
and construction of this project. 
We wish to commend the Bureau of Reclamation for their far 
sighted approach relative to the development of this project. 
In order for the Las Vegas Valley to continue to grow it is 
mandatory that we have adequate water to meet the needs of 
our ever increasing population. Thus, as staff members of 
the City of North Las Vegas we feel it is mandatory that 
this project be implemented. 
Sincerely, 
Duane R. Sudweeks 
City Engineer 
DRS:ep 
A-50 
5857 EAST FLAMtNGO ROAD 
LAS VEGAS, NEVADA 89122 
f7<V3) lflAA 
January 25, 1977 
BOARD OF 
COUNTY COMMtSStONERS 
ROBERT N BROADBENT 
DAVID CANTER 
T H A U A DONDERO 
JACK R. PEIITT) 
RICHARD J. RONZONE 
TOM WIESNER 
\ A R O N WILLIAMS 
COUNTY ADMtNtSTRATOR 
GEORGE F. OGILVIE 
{702) 386-40)) 
Manuel Lopez, Jr.,Regional Director 
Bureau of Reclamation 
Post Office Box 427 
Boulder City, NV 89005 
Dear Mr. Lopez: 
ptSTRtCT GENERAL MANAGE 
1AMES H. PARROTT 
We appreciate the opportunity to review and comment on the Draft 
Environmental Statement (DEIS) for the second stage of the Southern 
Nevada Mater Project (SNWP-11). Our discussion with Mr. John Brown 
of your staff on January 21, 1977, facilitated our understanding of 
the DEIS and answered many questions we had on specific items. Some 
of the items discussed with Mr. John Brown included: 
1. Statements and tables in the body of the DEIS are not 
documented as to their sources of information. 
2. The sources listed on P. 132-133 are not in a form 
whereby a reader of the DEIS can find these documents. 
3. The discussion of the "no project alternative" (p. 68 and 
P. 119-123) is without documentation and projects a very 
severe reduction in quality of life. 
4. The DEIS should further elaborate on the Las Vegas Wash 
erosion problem (p. 76) and its relationship to the 
increased water supplies, Advanced Wastewater Treatment 
Plant, and the Las Vegas Unit - Salinity Project. 
5. The salinity increases (p. 78-79) resulting from greater 
utilization of Colorado River water in the Las Vegas Valley 
needs to be expanded, outlining the roles of AWT and the 
Las Vegas Wash Unit Salinity Project. 
6. Clark County Regional Planning Council's land use concents 
are inappropriate in light of the Council's decision not to 
develop the alternative land use concepts. 
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Manuel Lopez, Jr. - 2 - January 25, 1977 
We would like to emphasize the role of Clark County's "208" Water 
Quality Management Plan in minimizing those adverse environmental 
impacts resulting from the SNWP-11 and the overall growth of Las 
Vegas Valley. The "208" plan's primary goal is to develop means 
for protecting the unique environment of Las Vegas as the Valley grows 
and expands. This goal includes providing programs to protect the air 
and water resources in the Las Vegas region. Consequently, the DEIS 
in Chapter IV, "Mitigation and Enhancement Measures", should discuss 
the role of the Clark County "208" Program in minimizing the adverse 
impacts of the SNWP-11. 
Again, we appreciate the opportunity to review and comment, and look 
forward to receiving the final EIS for the SNWP-11. 
E. J amies Gans 
Facilities Design Administrator 
EJG:RWA:bp 
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Reply to Comments 
by Clark County Sanitation District No. 1 
(Letter of January 25, 1977) 
Comment: Statements and tables in the body of the DEIS are not 
documented as to their sources of information. 
Reply: Those tables obtained from other sources have been documented. 
If a table is not documented it means that it is a Bureau table using 
data compiled by the Bureau. 
Comment: The sources listed on P. 132-133 are not in a form whereby a 
reader of the DEIS can find these documents. 
Reply: Format has been changed. 
Comment: The discussion of the "no project alternative" (p. 68 and 
p. 119-123) is without documentation and projects a very severe re-
duction in quality of life. 
Reply: This discussion is based on the socioeconomic study by 
Drs. White, Malamud, and Nixon. This study is listed in the bibliograph 
Comment: The DEIS should further elaborate on the Las Vegas Wash 
erosion problem (p. 76) and its relationship to the increased water 
supplies, Advanced Wastewater Treatment Plant, and the Las Vegas Unit -
Salinity Project. 
Reply: The discussion on erosion in the wash has been expanded. 
Existing figures on erosion are now given and the section contains a 
discussion of the difficulty of predicting future erosion. 
Comment: The salinity increases (p. 78-79) resulting from greater 
utilization of Colorado River water in the Las Vegas Valley needs to be 
expanded, outlining the roles of AWT and the Las Vegas Wash Unit 
Salinity Project. 
Reply: The roles of the AWT and the Las Vegas Wash Unit are contained 
in separate documents. A brief discussion was contained in this state-
ment to point out to the reader that they were underway and would help 
mitigate the adverse secondary impacts of the SNWP. Additional infor-
mation is in the final statement as to the overall salinity program on 
the Colorado River. 
Comment: Clark County Regional Planning Council's land use concepts are 
inappropriate in light of the Council's decision not to develop the 
alternative land use concepts. 
Reply: The land use concepts have been deleted from the final statement 
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Comment: Me would like to emphasize the role of Clark County's "208" 
Mater Quality Management Plan in minimizing those adverse environmental 
impacts resulting from the SNMP-11 and the overall growth of Las Vegas 
Valley. The "208" plan's primary goal is to develop means for protect-
ing the unique environment of Las Vegas as the Valley grows and expands. 
This goal includes providing programs to protect the air and water 
resources in the Las Vegas region. Consequently, the DEIS in Chapter 
IV, "Mitigation and Enhancement Measures", should discuss the role of 
the Clark County "208" Program in minimizing the adverse impacts of the 
SNMP-11. 
Reply: The final statement now discusses the Clark County "208" Program 
in Chapter IV. 
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DEPARTMENT OF THE A R M Y 
LOH A N C E L E S t U S T R t C T . C O R P S OF E N G t N E E R S 
P . O . BOX 271 ! 
L OS ANGEt .ES. C A H F O R N t A 
SfLED-E 26 January 1977 
Mr. E. F. Sullivan, Acting Commissioner 
United States Department of the Interior 
Bureau of Reclamation 
Washington, D. C. 20240 
Dear Mr. Sullivan: 
This is in response to a letter from your office dated 8 December 
1976 which requested review and comments on the draft environmental 
impact statement for the Second Stage Southern Nevada Water Project, 
Nevada. 
The proposed plan does not conflict with existing or contemplated 
plans of the Corps of Engineers. We have no comments concerning 
the environmental report for the proposed action. 
Thank you for the opportunity to review and comment on this draft 
statement. 
Sincerely yours, 
Acting Chief, Engineering Division 
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C L A R K C O U N T Y R E G t O N A L P L A N N t N G C O U N C t L 
118 South Fourth Street * Las Vegas. Nevada 89101 * (702)386-4011 
C O U N C t L M E M B E R S : County of Ctark . Boutder City * Henderson 
* Las Vegas * North Las Vegas * Ctark County School District 
* Las Vegas Valley Water District 
January 28, 1977 
Mr. Manuel Lopez, Jr. 
Regional Director 
United States Department of the Interior 
Bureau of Reclamation 
Lower Colorado Regional Office 
P. O. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
The Clark County Regional Planning Council (CCRPC) has received the draft 
Environmental Statement (ES) for the Second Stage of the Southern Nevada 
Water Project. The staff has reviewed it from the standpoint of consistency 
with other projects and secondary impacts associated with urban growth. 
We would like to inform you that the Regional Planning Council has stopped 
work on the four alternative urban growth concepts (pp. 75, 82, 83, 91, 92a, 
and 92b) by Council action at their December 16, 1976 meeting. By instruction 
of the Council, staff will prepare a composite of the adopted general plans 
of Boulder City, Clark County, Henderson, Las Vegas and North Las Vegas. 
It appears at this time that the planned water project and lateral locations 
will accomodate this plan. 
Thank you for allowing us the opportunity to comment on this draft ES. 
Sincerely, 
Acting Executive Director 
RWL/ii 
cc: CCRPC Members & Alternates 
Technical Committee Members & Alternates 
Subject: DRAFT-ENVIRONMENTAL STATEMENT 
SOUTHERN NEVADA WATER PROJECT, 
SECOND STAGE 
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Reply to Comments by 
Clark County Regional Planning Council 
(Letter of January 28, 1977) 
Comment: Me would like to inform you that the Regional Planning Council 
has stopped work on the four alternative urban growth concepts (pp. 75, 
82, 83, 91, 92a, and 92b) by Council action at their December 16, 1976 
meeting. By instruction of the Council, staff will prepare a composite 
of the adopted general plans of Boulder City, Clark County, Henderson, 
Las Vegas and North Las Vegas. It appears at this time that the planned 
water project and lateral locations will accommodate this plan. 
Reply: The four alternative urban growth concepts have been deleted 
from the final statement. 
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United States Department of the Interior 
BUREAU OF OUTDOOR RECREATION 
WASHINGTON. D.C. 20240 
J A N 2 8 1977 
Memorandum 
To: . Commissioner of Reclamation 
From: Director 
Subject: Draft Environmental Statement - Southern Nevada Mater Project, 
Second Stage, DES 76/51. 
Me have reviewed subject statement as requested in your memorandum of 
December 8, 1976. In general, we find your treatment of recreation 
matters to be adequate. Me do note, however, that the proposed routing 
of the Twin Lakes Lateral is through the City of Las Vegas' Lorenzi Park. 
It would be appropriate for the statement to identify both permanent 
and temporary impacts on this park. 
In addition, it should be noted that development of Lorenzi Park has been 
funded in part through the Land and Mater Conservation Fund Program and 
thus falls within the purview of Section 6(f) of the Land and Mater 
Conservation Fund Act of 1965 as amended. 
Section 6(f) of the Land and Mater Conservation Fund Act of 1965 as 
amended states in part, "No property acquired or developed with assistance 
under this section shall, without the approval of the Secretary, be 
converted to other than public outdoor recreation uses. The Secretary 
shall approve such conversion only if he finds it to be in accord with the 
then existing comprehensive statewide outdoor recreation plan and only 
upon such conditions as he deems necessary to assure the substitution 
of other recreation properties of at least equal fair market value and of 
reasonably equivalent usefulness land location." 
The final statement should note this potential conflict and indicate 
that resolution will be accomplished prior to plan implementation. 
Crutcher 
M ! JJLY M3TA TO: 
D6427-LC0 
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Reply to Comments by 
Bureau of Outdoor Recreation 
(Letter of January 28, 1977) 
Comment: We have reviewed subject statement as requested in your 
memorandum of December 8, 1976. In general, we find your treatment of 
recreation matters to be adequate. We do note, however, that the 
proposed routing of the Twin Lakes Lateral is through the City of 
Las Vegas' Lorenzi Park. It would be appropriate for the statement to 
identify both permanent and temporary impacts on this park. 
Reply: The impacts of the SNWP on Lorenzi Park will be no different 
than the impacts on other areas. Temporary impacts will be the con-
struction activities of trenching the pipeline. There will be no 
permanent impacts. 
Comment: Section 6(f) of the Land and Water Conservation Fund Act of 
1965 as amended states in part, "No property acguired or developed with 
assistance under this section shall, without the approval of the 
Secretary, be converted to other than public outdoor recreation uses. 
The Secretary shall approve such conversion only if he finds it to be in 
accord with the then existing comprehensive statewide outdoor recreation 
plan and only upon such conditions as he deems necessary to assure the 
substitution of other recreation properties of at least equal fair 
market value and of reasonably equivalent usefulness and location." 
Reply: There is no conflict that we know of. Except for temporary use 
by the SNWP to trench the pipeline, there will be no further activity or 
interest in Lorenzi Park. The park will be restored to its original 
state and will remain a park. 
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February 9, 1977 
Mr. Manual Lopez, Jr. 
Regional Director 
Lowetr Colorado Regional Office 
Bureau of Reclamation 
P.O. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
RE: Second Stage of the Nevada Water Project 
I would like to thank you for preparing the EIS and for the opportunity to 
meet with you to discuss general questions. 
I think that overall the draft E H has met the legal requirements of NEPA. 
However there are several statements that^ in my opinion^need correction, 
elaboration or clarification. 
1. The section (p. 68) dealing with "The Future Environment Without the 
Project" contains many misleading statements and false assumptions. 
The statement that "the congestion (multiple dwelling buildings) 
normally places high strains on local government to provide adequate 
public services" is exactly counter to numerous findings of public 
administration. It is significantly more efficient and economical 
to provide all utilities, police, fire, refuse collection, mail 
delivery, social services and development of transportation services 
in an area of concentrated development. Scattered development with 
the single-family home with numerous vacant parcels is the most costly 
form of housing for society as a whole in terms of energy, transportation 
land cost and water cost. 
The crime rate is more closely related to economic and social conditions 
than to density (Crowding and Behavior by Jonathan Freedman). The Las 
Vegas Valley currently has the highest per capita crime rate in the 
United States and it cannot be classified as a high density city. 
The infered densities of eastern cities highrises or slums is totally 
biased and misleading. No planners in Southern Nevada are considering 
such development. Density can be increased and development concentrated 
in ways compatible with Southern Nevada or western lifestyles. 
It is misleading and inflamatory to state that water conservation and 
reclamation "probably (will) cause a general decline in the lifestyle 
of the Las Vegas Valley." Surely a "high lifestyle" can be maintained 
that doesn't require the highest per capita consumption of water in the 
tmunti^, and the highest per capita energy consumption in the county. 
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It seems that the statement in the first paragraph "increased 
use of wastewater for parks, golf courses, irrigated agriculture 
and public facilities" can be a contridiction of a statement in 
the third paragraph, "increased competition for the available 
water will cause a progressive decline in the number and quality 
of parks, greenbelts and other such amenities in the Area." Use 
of wastewater will soon be required. 
2. The final EIS should state that even with the Second Stage of the 
Southern Nevada Water Project, there will be 50,000 to 120,000 acre 
feet deficient in "demand" with current per capita water consumption 
rates. According to Dean Johanson, Lower Colorado Region Study 
Director, Bureau of Reclamation, Boulder City, withdrawJ requirements 
(demand) will be 440,000 to 510,700 acre feet in the year 2000 while 
supplies will be 299,000 from Colorado River, 50,000 from ground water 
and 40,000 from wastewater or a total of 390,000 acre feet. Water 
CONSERVATION, appears to me to be the only reasonable answer. 
3. The final EIS should state that the cost of water after the Second Stage 
is estimated at $600+ per acre foot, compared to approximately $150 per 
acre foot now, according to Don Paff, Division of Colorado River Resources. 
This is the estimate cost of importation from neighboring valleys, or 
trading for Californias Colorado River rights. Other alternatives are 
weather modification or CONSERVATION. 
4. The statement on housing, page 63, 4th paragraph, is misleading. Even 
though the Las Vegas Valley has more single family than multi-family 
units, i.e. lower density, the percentage difference in 
authorized building permits for single family and multi-family over 
the last five years is not that substantial. 
5. Discussion of Government Operations, page 62 and Appendix V, describes 
current government structure as proceeding towards consolidation. 
Since this law was declared unconstitutional in March, 1976, this should 
be corrected in the EIS. 
6. The secondary impacts should include a discussion of the interrelationships 
with other projects. The doubling of water availability implies the doublin 
of population , which implies additional commitments to power plants, 
freeways, sewage facilities, etc. Can the populace afford this growth? 
What is the bonding commitment of all this infrastructure? The people 
should be informed of this planned obligation. 
A project of this magnitude warrants an exceptionally through environmental 
statement, full media coverage of various points of view and the provision of 
an opportunity for the public to participate in the decision of whether or not 
to build the project. 
Sincerly 
Jay Meierdierck 
3115 Topaz Rd. 
Las Vegas, Nevada 89121 
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Replies to Comments Made by 
Mr. Jay Meierdierck 
(Letter of February 9, 1977) 
Comment: The section (p. 68) dealing with "The Future Environment 
Without the Project" contains many misleading statements and false 
assumptions. The statement that "the congestion (multiple dwelling 
buildings) normally places high strains on local government to provide 
adequate public services" is exactly counter to numerous findings of 
public administration. It is significantly more efficient and economical 
to provide all utilities, police, fire, refuse collection, mail delivery, 
social services and development of transportation services in an area of 
concentrated development. Scattered development with the single-family 
home with numerous vacant parcels is the most costly form of housing for 
society as a whole in terms of energy, transportation, land cost and 
water cost. 
Reply: The statement has been deleted. 
Comment: The crime rate is more closely related to economic and social 
conditions than to density (Crowding and Behavior by Jonathan Freedman). 
The Las Vegas Valley currently has the highest per capita crime rate in 
the United States and it cannot be classified as a high density city. 
The inferred densities of eastern cities, highrises, or slums is totally 
biased and misleading. No planners in Southern Nevada are considering 
such development. Density can be increased and development concentrated 
in ways compatible with Southern Nevada or western lifestyles. 
It is misleading and inflammatory to state that water conservation and 
reclamation "probably (will) cause a general decline in the lifestyle of 
the Las Vegas Valley." Surely a "high lifestyle" can be maintained that 
doesn't require the highest per capita consumption of water in the 
country and the highest per capita energy consumption in the country. 
Reply: In this section, the Bureau relied upon the socioeconomic 
impact study prepared by Drs. White, Malamud, and Nixon. These men are 
recognized authorities in the field and these were the conclusions they 
came to. We are aware that other authorities will come to different 
conclusions. 
Comment: It seems that the statement in the first paragraph "increased 
use of wastewater for parks, golf courses, irrigated agriculture and 
public facilities" can be a contradiction of a statement in the third 
paragraph, "increased competition for the available water will cause a 
progressive decline in the number and quality of parks, greenbelts and 
other such amenities in the Area." Use of wastewater will soon be 
required. 
A-62 
Reply: The statements, as intended, are not in contradiction. Treated 
wastewater would be used for public facilities, but if competition for 
this treated wastewater becomes great enough, there would not be enough 
of it to maintain the number and quality of public facilities. 
Comment: The final EIS should state that even with the Second Stage of 
the Southern Nevada Water Project, there will be 50,000 to 120,000 acre-
feet deficient in "demand" with current per capita water consumption 
rates. According to Dean Johanson, Lower Colorado Region Study Director, 
Bureau of Reclamation, Boulder City, withdrawal requirements (demand 
will be 440,000 to 510,700 acre-feet in the year 2000 while supplies 
will be 299,000 from Colorado River, 50,000 from ground water and 
40,000 from wastewater or a total of 390,000 acre-feet. Water CONSERVATION 
appears to me to be the only reasonable answer. 
Reply: We recognize the desirability of a water conservation program 
and will cooperate to the extent possible in making such a program a 
reality. We also recognize that the SNWP will not provide a long term 
solution to the water problems of the Las Vegas Valley. Construction of 
the second stage does not preclude the development of one of the alter-
native plans at some future date. 
Comment: The final EIS should state that the cost of water after the 
Second Stage is estimated at $600+ per acre foot, compared to approxi-
mately $150 per acre foot now, according to Don Paff, Division of 
Colorado River Resources. This is the estimate cost of importation from 
neighboring valleys, or trading for Californias Colorado River rights. 
Other alternatives are weather modification or CONSERVATION. 
Reply: The statement by Mr. Paff placing the cost of second stage water 
at $600+ per acre-foot has been taken out of context. At one time, 
Mr. Paff did use such a figure, but he used that figure as an indication 
of what water might someday cost. He meant that water could one day 
cost $600 an acre-foot if inflation and the rising cost of living is 
taken into consideration. In the same context, first stage water could 
also rise in the same degree as second stage water. Based on current 
prices and current costs, the 35-40 percent cost increase for second 
stage water is still the best figure available. The reader must also 
keep in mind that the costs of alternatives used in the statement are 
comparative costs. If the cost of the second stage water ever reached 
$600 an acre-foot, the costs of any of the importation alternatives 
would increase by the same percentage. 
As far as exchanging for California's Colorado River water, this may be 
a possible alternative at some time in the distant future, but not at 
the present time. Under this alternative, the State of Nevada would 
assist the State of California to fund, construct, and operate an ocean 
or brackish water desalting plant. If the State of Nevada, for instance, 
paid half the capital costs and half the 0&M costs of the plant, it could 
have a right to half the water output of the desalting plant. The State 
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of Nevada, instead of transporting its water from the desalter, would 
take additional water from the Colorado River. Though the plan may have 
future promise, it is not considered a viable alternative to the second 
stage of the SNMP. As the present desalting technology is very expensive, 
the State of Nevada would still have to pump this water from the 
Colorado River which would require a delivery system similar to that re-
quired by the second stage, and the legal-institutional arrangements are 
extremely complex and not conclusive at this time. Therefore, it would 
be unrealistic to expect the State of Nevada to exchange water with 
California when it already has an existing Colorado River water allocation 
not yet developed. 
Comment: The statement on housing, page 63, 4th paragraph, is misleading. 
Even though the Las Vegas Valley has more single family then multi-
family units, i.e. lower density, the percentage difference in author-
ized building permits for single family and multi-family over the last 
five years is not that substantial. 
Reply: The statement has been qualified to show that the difference 
between authorized building permits for single family and multifamily 
units has not been that substantial for the last 5 years. 
Comment: Discussion of Government Operations, page 62 and Appendix V, 
describes current government structure as proceeding towards consolida-
tion. Since this law was declared unconstitutional in March 1976, this 
should be corrected in the EIS. 
Reply: The statement has been so corrected. 
Comment: The secondary impacts should include a discussion of the 
interrelationships with other projects. The doubling of water avail-
ability implies the doubling of population, which implies additional 
commitments to power plants, freeways, sewage facilities, etc. Can the 
populace afford this growth? What is the bonding commitment of all this 
infra-structure? The people should be informed of this planned obligation. 
Reply: The secondary implications of a project of this nature can be 
expanded almost endlessly in a number of different categories. It is 
apparent that population growth in the Las Vegas Valley means increased 
air and water pollution, increased need for public utilities, and in-
creased demand for public facilities such as freeways, wastewater 
treatment plants, garbage disposal, etc. If the population growth 
occurs in the context of a sound and healthy economy, which this state-
ment assumes, the growth of population will be accompanied by a growth 
in the economy sufficient to pay for all these increased needs. 
The thrust of this statement has been to define the direct impacts of 
the second stage and separate them from the secondary impacts. Many of 
these secondary impacts will occur regardless of the second stage. 
Projections show that the population will increase even if the second 
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stage is never built. All of the items mentioned above will still be 
required. The problem of paying for growth will persist, with or 
without the second stage. 
Comment: A project of this magnitude warrants an exceptionally thorough 
environmental statement, full media coverage of various points of view 
and the provision of an opportunity for the public to participate in the 
decision of whether or not to build the project. 
Reply: We agree and we refer the reader to Chapter IX which covers in 
detail the extensive and thorough efforts we have made to involve the 
public in planning this project. We have held public meetings, and 
public hearings. We have tried to gain media coverage of the planning 
of the second stage to the greatest extent possible. The public has 
been afforded the opportunity to participate in the planning process and 
to make their feelings known. Please see Chapter IX. 
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UNtTED STATES ENViRONMENTAL PROTECTtON AGENCY 
REG!ON tx 
1 0 0 CAUFORNIA STREET 
SAN FRANCtSCO. CAL!FORN!A 94111 
Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
P.O. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
The Environmental Protection Agency has reviewed the DEIS 
for the proposed Second Stage of the Southern Nevada Water 
Project (SNWP) prepared by the Bureau of Reclamation. The 
Bureau is to be commended for an improved analysis of sec-
ondary environmental impacts. As our enclosed comments 
indicate, however, we continue to have serious environmental 
concerns about the full development of the SNWP based on a 
potential violation of water quality standards in Las Vegas 
Bay and the Colorado River, adverse impacts on air quality, 
the maintenance of Las Vegas Wash as a "green area," ground-
water degradation, orderly and efficient urban growth, and 
energy use. Detailed comments are enclosed with this letter. 
EPA is not in disagreement with the need of supplying water 
to meet anticipated municipal and industrial needs in the 
high-growth service area. In realization of southern Nevada's 
future need for the Colorado River water, EPA recommends 
that the Bureau in response to the enclosed comments consider 
at a minimum the following actions: 
1. Clearly specify the impacts that the construction and 
operation of this project will have on attainment of 
Water Quality Standards. 
2. Discuss how and to what extent the "... increased flows 
(will) further erode the Las Vegas Wash channel." 
(DEIS, p. 76) 
3. Reexamine the impacts (social, economic, environmental, 
and energy) that the layout of the water delivery 
system will have on the urban growth patterns of the 
Valley. 
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4. Participate in the development of an Air Quality Main-
tenance Plan for the Las Vegas Metropolitan Area. 
5. After consultation with State and local agencies identify 
measures which these agencies may take to mitigate the 
projected increase in air contaminants that interfere 
with the attainment and maintenance of the National 
Ambient Air Quality Standards. 
6. Include provisions in the water supply contracts that 
will ensure the development of water conservation and 
reclamation programs. 
7. Advise the State Engineer of the need to review and 
revoke temporary permits to appropriate groundwater in 
order to reduce the mining of groundwater aquifers. 
8. Advise the State Engineer of the need to examine and 
redevelop the existing groundwater provisions of the 
Nevada Water Law to ensure that groundwater withdrawals 
will not exceed groundwater recharge. 
To accomplish the last four points it is most desirable that 
the Bureau of Reclamation work closely with local and state 
entities. The Bureau is responsible for inventorying and 
developing mitigation measures, but it is the state and 
local agencies who must implement them. At present, there 
exist at least 15 public entities having powers and respon-
sibilities for measures and programs that could mitigate the 
adverse environmental impacts associated with the SNWP. 
Attached is a partial list of those public entities 
(Enclosure 3). 
To facilitate a working relationship between USBR and these 
entities and to ensure that the adverse impacts associated 
with the full development of the Compact-apportioned waters 
are mitigated, we strongly recommend that the Bureau encourage 
and participate in meetings with each listed public entity 
(note the list is not complete). During those meetings the 
USBR would identify adverse environmental effects and avail-
able mitigation strategies. The participating entities 
should delineate their existing programs for mitigating the 
impacts of the SNWP, Stage II. Following the meeting each 
public entity might submit a letter of commitment indicating 
the extent to which its policies are indeed consistent with 
strategies for mitigating the adverse environmental impacts 
of Stage II of the SNWP by enclosing a description of their 
ongoing and proposed programs. These letters along with the 
relevant clauses within the water supply contracts which 
indicate an attempt to minimize the adverse impacts of the 
SNWP could be either attached to the FEIS or summarized 
within. 
A-67 
-3-
EPA will be pleased to arrange a meeting with the Bureau to 
discuss our comments. 
Sincerely, 
/^Paul De Falco, Jr. 
Regional Administrator 
Enclosures 
cc: Council on Environmental Quality 
Board of County Commissioners 
Div. of Colorado River Resources (Donald Paff) 
( 
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ENCLOSURE 1: Water Quality and Supply Comments 
A . Salinity Control 
1. The Federal Water Pollution Control Act Amendments 
of 1972, PL 92-500 in section 303 required the 
adoption of water quality standards (WQS) appli-
cable to interstate waters. Pursuant to that 
requirement, Nevada on September 19, 1975 adopted 
WQS for salinity, consisting of nuneric criteria 
and a plan of implementation for salinity control 
consistent with those of the six other Colorado 
River Basin states. EPA approved those standards 
on November 22, 1976. These Federal/State water 
quality standards provide for a non-degradation of 
salinity levels in the Colorado River. 
EPA is commenting on the Final Environmental 
Impact Statement (FEIS) for the Colorado River 
International Salinity Control Project (August 18, 
1975) re-affirmed its anti-degradation policy for 
all water development projects in the Colorado 
River Basin by adopting the following principle: 
"actions which tend to degrade the salinity of the 
Colorado River must be accompanied by mitigative 
measures whose beneficial effect on salinity 
levels will be of (at least) equal magnitude." 
The Draft Environmental Impact Statement (DEIS) 
indicates that the increase in salinity due to the 
Southern Nevada Water Project (SNWP) will be 
2 3 mg/1 (13 mg/1 from Stage II) at Hoover Dam by 
the year 2000. As required by the approved water 
quality standards, the increase must be offset by 
an equivalent lowering of salinity levels by other 
projects and programs. Yet the most significant 
salinity control project in Nevada, the USBR's 
proposed Salinity Control Unit in Las Vegas Wash, 
would ultimately only have the effect of lowering 
total dissolved solids (TDS) by 5 mg/1 at Hoover 
Dam. (DEIS, p. 20) 
Evidence must be shown how the increased salt 
loadings will be mitigated so as to allow an 
attainment of WQS for salinity in the Colorado 
River. 
2. The WQS and Plan of Implementation adopted by 
Nevada and approved by EPA contain an element that 
requires "the reformulation of previously authorized 
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but unconstructed, federal water projects to 
reduce the salt loading effect." (Water Quality 
Standards for Salinity Including Numeric Criteria 
and Plan of Implementation for Salinity Control, 
p. ii, adopted by Nevada State Environmental 
Commission (SEC) on September 19, 1975 and approved 
by EPA on November 22, 1976). 
USBR must therefore: 
a. Re-examine and possibly redesign and re-
formulate the project alternative with the 
intent of reducing salt loading into Las 
Vegas Wash and the Colorado River. 
b. Develop in conjunction with local and state 
public entities, programs and measures to 
control and mitigate the salinity increases 
caused by the SNWP. 
Mitigation Measures for Water Quality and Supply 
1. As indicated above, the Bureau must play a signifi-
cant and active role in facilitating and developing 
mitigation measures for water quality degradation. 
a. The DEIS states that the construction of the 
SNWP will "... probably have a deleterious 
effect on the overall quality of return flows 
due to the higher TDS ... (of Colorado River 
water as vs. groundwater)" (p. 96). Further, 
"... additional use of water on lawns, parks, 
and green belts will result in reduced quality 
of the shallow groundwater by leaching out 
the surface salts and forcing them into the 
water table." (p. 77). 
As indicated in "A.l." these highly saline 
flows will be only partially controlled by 
the Salinity Control Unit (i.e., ultimate 
reduction 5 mg/1). A very effective mitigation 
measure may be to reduce urban irrigation and 
domestic use through a water conservation 
program. In any case, the USBR, in conjunction 
with local and state entities, should identify 
and pursue measures for mitigating the salinity 
problem. 
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b . Several water supply and water quality impacts 
of the proposed SNWP are identified on pp. 
75-79. These problems include, but are not 
limited: lowering of water quality in the 
distribution system, sediment loading, erosion 
and headcutting of Las Vegas Wash, salt 
loading in the Colorado River, increased flow 
and cost burdens on waste treatment facilities, 
contamination of near-surface groundwater, 
rising near-surface water tables (within 3-5 
feet of surface in places), and high energy 
costs for water treatment and pumping. 
How will these problems be minimized or 
avoided? Mitigation measures for these 
adverse impacts on p. 9 6 are either inadequate 
or have not been identified. 
2. Section D, p. 9 6 is missing an important page 
reference in the 4th line. 
3. The "NPDES permits (issued) to several entities in 
Clark County currently discharging saline waters 
to Las Vegas Wash" (p. 96) should be further 
explained and described as to their role and 
effectiveness in controlling salinity. 
C. Return Flows 
1. The functional relationship between increased 
groundwater return flows and increase in salt 
loadings should be quantified (p. 96 "D"). Such 
an analysis will assure the development of more 
effective mitigation measures. 
2. The DEIS states that "... sediment loading going 
into the lake from return flows may have been 
increased slightly, but certainly not to an extent 
to make a measurable difference." (p. 75) EPA 
feels that this statement is misleading if not 
inaccurate. Headcutting from increasing return 
flows is becoming a serious problem. A subcommittee 
report of the SWAC committee (November 29, 1976) 
found that headcutting has moved upstream over 
1,000 feet since March 1975. The Bureau estimates 
in the DEIS that return flows (from sewage outflows 
alone) to Las Vegas Wash due to the SNWP will 
increase from 32,000 A-F/yr at present to 142,000 
A-F/yr in the year 2000 (p. 76) and that "these 
increased flows will ... further erode the Las 
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Vegas Wash channel." (p. 76) USBR should further 
analyze this erosion and headcutting problem and 
its impact on WQS through sediment loading. The 
return flow phenomena should also be assessed as 
to how it would impact other uses of the Wash. 
Competing uses include flood control, natural 
wastewater treatment, and esthetic purposes. 
3. The DEIS in projecting return flows attributable 
to the SNWP addresses only outflow from sewage 
treatment plants (p. 76). A significant portion 
of the return flows to Las Vegas Wash are ground-
water flows which are generated through urban 
irrigation practices. The Bureau should include 
this important component in projecting flows in 
Las Vegas Wash. 
4. An increasingly serious problem in Las Vegas 
Valley is the rising water table which in some 
areas is within 3-5 feet of the land surface. As 
urban irrigation increases, this problem will be 
exacerbated. The Bureau should assess and project 
the impacts of increased urban irrigation on the 
groundwater table and work with local agencies to 
minimize the problem. 
Projections - Population, Population Distribution and 
Consumption Rates 
1. In light of the serious underestimation of water 
consumption used in making Stage I projections, 
the USBR in the FEIS should provide a discussion 
of any revised assumptions and analysis for pro-
jecting water supply needs. For example, did the 
act of delivering Stage I water alter in any way 
the validity of assumptions used in developing 
Stage I projections? An historical analysis of 
water consumption rates would aid in developing 
this analysis. 
2. Within several months, the Clark County 208 program 
will extensively revise all population projections 
made by the Regional Planning Council for Clark 
County. The Bureau should be certain to utilize 
these new updated projections in developing the 
FEIS. 
3. The DEIS states, (p. 81), "distribution of popula-
tion was little affected by construction of the 
first stage, and will be little affected by con-
struction of the second stage." Could not, however, 
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several areas such as the west side of the valley 
where development has been limited, be greatly 
impacted by the expansion of the Southern Nevada 
Water System? Would not the construction of the 
Oakey Lateral provide an impetus to growth and a 
subsequent redistribution of population into that 
area? 
4. The DEIS described four separate scenarios that 
the Clark County Regional Planning Council (CCRPC) 
developed to help plan the future distribution of 
population in the Las Vegas Valley. On December 16, 
1976, however, the CCRPC Board of Directors directed 
the staff to develop only one scenario: the 
composite plan. The Bureau in the FEIS should 
evaluate the goals of the composite plan as to how 
they relate to the layout of the SNWP distribution 
system and to how they relate to the absolute 
increase of 167,000 acre feet of water per year. 
"The composite plan would emphasize low density 
urban development with large tracts of vacant land 
spread throughout the urban area. Environmental 
constraints would be few and development would 
even extend into the flood plan area." (p. 83) 
Is the SNWP as proposed consistent with these 
objectives? Will it reinforce this pattern of 
development? 
E. Groundwater 
1. At present total annual recharge to the groundwater 
aquifers in Las Vegas Valley is 25,000 to 35,000 
acre-feet/yr. Groundwater rights totaling about 
50,000 acre-feet/yr have been granted, however, 
and temporary permits have been issued for with-
drawing up to an additional 50,000 acre-feet/year. 
Under 534.120 of the Nevada Revised Statutes, the 
State Engineer may "issue temporary permits to 
appropriate groundwater which can be limited as to 
time and which may be revoked if and when water 
can be furnished by an entity such as a water 
district...." With the provision of an additional 
167,000 acre-feet/year there is now a basis for 
reviewing all temporary permits. As proposed in 
the cover letter, the Bureau should work with the 
State Engineer in assuring that those temporary 
permits are revoked. 
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2. Furthermore, even after revocation of those permits, 
withdrawals will continue to exceed recharge by 
almost 2 to 1. The effects of this overdrafting 
is land subsidence (pp. 29, 49) and degradation of 
the water quality (p. 77). The Bureau should, 
therefore, continue to work with the State Engineer 
in redeveloping a system for granting groundwater 
rights in the Valley to assure that withdrawals do 
not exceed recharge. 
F. Water Conservation 
Water consumption in Las Vegas Valley exceeds 400 
gallons per capita per day, probably the highest in the 
nation. Construction of Stage II of the SNWP will 
exacerbate the incipient and existing adverse impacts 
of high water consumption. The list of these adverse 
impacts includes: 
1. Salt loading into the Colorado River. 
2. Increased return flows into the Wash causing 
erosion, headcutting, and sediment loading. 
3. Increased flow and cost burdens on the waste 
treatment facilities. 
4. Rising near-surface water tables which hinder 
construction and threaten building foundations. 
5. High energy costs (e.g., pumping water uphill from 
Lake Mead, chemicals used for water treatment). 
All of these impacts could be significantly reduced 
through water conservation programs. A two faceted 
approach would be utilized, oriented to both in-house 
domestic/commercial use and outdoor watering uses. 
The Bureau, as we have suggested in the cover letter, 
should assume a major responsibility in promoting the 
development of water conservation programs to mitigate 
the many serious adverse impacts of the SNWP. 
G. Other 
1. The Bureau should show that all Drinking Water 
Standards will be met. The table on p. 47 is 
incomplete. 
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2. The air quality studies being conducted by the 
APCD (AQMP program) will not end in the summer of 
1977 as stated on p. 75. 
3. The composite Land use Plan of CCRPC "emphasize(s) 
low density urban development with large tracts of 
vacant land spread throughout the urban area." 
(DEIS, p. 83) The Bureau should work with RPC in 
carefully analyzing the energy costs of delivering 
water associated with this pattern of development. 
The Bureau should then follow up by informing the 
County, the cities, and the Water District of 
these energy cost impacts. 
4. The DEIS on p. 30 indicates that the total vegetated 
acreage in the study area is 64,620 acres. On p. 
72, however, it states that between 80,000 and 
217,000 acres of native vegetation will be lost 
due to the full development of Stage II water. 
These numbers are in direct contradiction. 
5. The statement, "riparian vegetation ... would 
deteriorate and perhaps disappear as the water 
conservation and reclamation practices reduced the 
amount of return flows." (p. 68) is misleading if 
not incorrect. The Bureau of Reclamation's project 
to control salinity flowing into Las vegas Bay 
includes the provision of a pipeline that would 
cause almost all of the AWT effluent to be bypassed 
around the marshes of Las Vegas Wash. That bypass 
would have an impact many times more significant 
than that of any water conservation and reclamation 
programs. 
6. The energy consumption for the SNWP as presented 
on pp. 9 3-94 should be converted to dollar figures. 
What percentage of total energy use in Las Vegas 
Valley will be utilized by the SNWS? What are the 
environmental impacts of the energy consumption 
(e.g., air quality resulting from combustion of 
fossil fuels)? 
7. With continued growth, water consumption will 
continue to increase. When the capacity of the 
SNWP is reached, other sources of water will need 
to be utilized. How will the SNWP as proposed be 
integrated into any future options? Would certain 
options be precluded due to the precipitous costs 
associated with coordinating or feeding new sources 
into what would be an existing water system. 
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ENCLOSURE 2: Air Quality Comments 
1. The description of existing air quality (Section IIF) 
should include hydrocarbon air quality data (especially 
since this information is referred to in Section IID, 
p. 73). Monitor locations for Tables 3, 4, 5, and 7 
should be indicated. 
2. The air quality impact discussion (Section H I D ) needs 
to be expanded. Table 17 in particular does not explain 
the basis for the air quality predictions; the FEIS 
should discuss briefly the means of projection from the 
baseline. This is especially important because the 
predictions for CO, NO2, and Ox in Table 17 are incon-
sistent with the work of AeroVironment, which is par-
tially referenced on pages 7 3 and 74a of the DEIS. It 
is necessary to know which predictions are more credible 
in order to estimate the magnitude of the impact of the 
project on regional air quality. 
Since particulate levels are shown to increase, the 
statement that air quality will improve is misleading 
(pp. 73 and 74). The assertion that air pollution 
generated by construction activities will have a greater 
visual than health impact is a subjective conclusion 
(p. 73). The FEIS should correct the implication that 
health problems attributable to air pollution are 
manifested only in the elderly and sick (p. 74). 
3. While the Bureau of Reclamation does not have direct 
responsibility for implementing mitigation measures to 
address secondary impacts on air quality, a discussion 
of what mitigation measures may be necessary should be 
included in Section VC. These secondary impacts could 
significantly interfere with the attainment and main-
tenance of the National Ambient Air Quality Standards 
in the project area. 
4. Although the DEIS indicates that the secondary impact 
of population growth would have the same effect on air 
quality for each of the alternatives discussed in 
Section VIIIA-E, it seems likely that alternatives that 
influence population location would also affect auto-
mobile use and hence air quality. The FEIS should 
address these individual impacts in more detail, noting 
in addition such air quality impacts as would be asso-
ciated with satisfying the different energy requirements 
of each alternative. It would be helpful to include in 
the FEIS the Bureau's energy conservation plan for the 
project, especially in light of the enormous annual 
energy loss directly attributed to the chosen alter-
native. 
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The discussion of the "No Action" alternative (Section 
VIIIF) appears to indicate increased air pollution as a 
consequence of failing to implement the Second Stage of 
the Southern Nevada Water Project. The FEIS should 
justify or retract this important contention. 
The mitigation of emission increases discussed in 
item 5 of the letter is especially critical because the 
Las Vegas area already exceeds the National Ambient Air 
Quality Standards for CO, oxidant, and particulate 
matter. Control strategies for these pollutants are 
now being developed, following the designation of the 
region as an AQMA (40 FR 41950, September 9, 1975). 
Any increase in these pollutants will intensify the 
degree of control necessary to attain the national 
standards. 
A-77 
ENCLOSURE 3: Public Entities That Could Mitigate Adverse 
Impacts of the SNWP 
1. Ken Boyer 
Executive Secretary 
State Environmental Commission Division 
Dept. of Conservation & Natural Resources 
1209 Johnson Street 
Carson City, Nevada 89710 
(702)885-4670 
2. Charles P. Brechler 
Managing Engineer 
Regional Street & Highway Commission of Clark County 
P.O. Box 396 
Las Vegas, Nevada 89101 
(702)386-4011 
3. Raymond W. Lamb 
Acting Executive Director 
Clark County Regional Planning Council 
118 South Fourth Street 
Las Vegas, Nevada 89101 
(702)386-4011 
4. Donald Arkell, Director 
Air Pollution Control Division 
P.O. Box 4426 
Las Vegas, Nevada 89106 
(702)385-1291 
5. Dick Serdoz 
Air Quality Officer 
Nevada Dept. of Human Resources 
Environmental Protection Services 
120 9 Johnson Street 
Carson City, Nevada 89710 
6. Donald J. Crosby 
Nevada State Highway Dept. 
1236 S. Stewart Street 
Carson City, Nevada 89 712 
(702)885-5440 
7. Richard J. Ronzone, Chairman 
Policy Committee 
Clark County Transportation Study 
200 Stewart Avenue 
Las Vegas, Nevada 89101 
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8. George Monahan 
Clark County Board of Commissioners 
400 Stewart Avenue 
Las Vegas, Nevada 89101 
(702)386-4011 
9. Larry Hampton 
City of Las Vegas 
400 Stewart Avenue 
Las Vegas, Nevada 89101 
(702)386-4011 
10. Jeff Billingsley 
City of Henderson 
243 Water 
Henderson, Nevada 89015 
(702)565-8921 
11. George Sedwicks 
City of North Las Vegas 
2200 Civic Center Drive 
North Las Vegas, Nevada 89030 
(702)649-5811 
12. Tom Rice 
Las Vegas Valley Water District 
3700 W . Charleston 
Las Vegas, Nevada 89106 
(702)870-2011 
13. Donald Paff 
Division of Colorado Resources 
State Environmental Commission Division 
Dept. of Conservation & Natural Resources 
1209 Johnson Street 
Carson City, Nevada 89710 
(702)885-4670 
14. Dr. Otto Ravenholt 
Chief Health Officer 
Air Pollution Control Division 
P.O. Box 4426 
Las Vegas, Nevada 89106 
(702)385-1291 
15. Ernie Gregory 
Chief, Environmental Protection Services 
Capitol Complex 
Carson City, Nevada 89710 
(702)885-4670 
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16. Al Edmunson, Chief 
Bureau of Consumer Health Protection Services 
Capitol Complex 
Carson City, Nevada 89710 
(702)885-4670 
17. Roland Westergard 
State Engineer 
Capitol Complex 
Carson City, Nevada 89710 
(702)885-4380 
18. Jim Gans 
Clark County Sanitation District No. 1 
5857 E. Flamingo Road 
Las Vegas, Nevada 89101 
(702)458-1180 
( 
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Reply to Comments Made by 
Environmental Protection Agency 
(Letter of February 10, 1977) 
Comment #1: Clearly specify the impacts that the construction and 
operation of this project will have on attainment of Mater Quality 
Standards. 
Reply: In response to this comment, we have added information to the 
statement in Chapter III. The Bureau feels that the water quality 
standards of the Colorado River cannot be adequately discussed in re-
lation to a single project or a single state. Rather, the water quality 
must be discussed from a basin-wide view. Therefore, Chapter III has 
been expanded to include an overall view of the salinity problem of the 
Colorado River and the cumulative impacts of basin-wide development of 
the Colorado River as reflected in the 1972 water quality standards as 
measured at Hoover, Imperial, and Parker Dams. In addition, the miti-
gation section has also been expanded to include a basin-wide survey of 
the Bureau's efforts to maintain the 1972 standards. 
Comment #2: Discuss how and to what extent the "... increased flows 
(will) further erode the Las Vegas Mash channel." (DEIS, p. 76). 
Reply: Records have been maintained on erosion in the Las Vegas Mash 
starting in 1975. The past history of erosion in the wash is simply not 
available for analysis. Me know that headcutting went upstream 350 feet 
between March 21, 1975 and August 13, 1975. Me further know that head-
cutting went upstream 650 feet between August 13, 1975 and November 8, 
1976. How much of this headcutting was due to heavy runoffs attendant 
on storm activity and how much may have been due to normal runoffs 
during the same period can not be substantiated. However, observations 
in the field by professional engineers indicate that the headcutting 
resulted primarily from severe flash flooding during those two time 
intervals. The extent of future erosion in the wash will be more 
dependent upon the frequency and magnitude of floodflows rather than 
normal flows. Some erosion will continue as long as there is water in 
the wash until a point of stability is reached. The point of stability 
will be substantially different for floodflows than it would be for 
normal runoff. 
Future erosion in the wash is also related to the development of the 
Las Vegas Mash Unit, Colorado River Mater Quality Improvement Proqram, 
Title II. A feature of that project is the bypassing of a major portion 
of the return flows, to a point below the current headcutting. Mhen 
that project is completed it will reduce the erosion in the wash. 
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Comment #3: Reexamine the impacts (social, economic, environmental, and 
energy) that the layout of the water delivery system will have on the 
urban growth patterns of the valley. 
Reply: The layout of the water delivery system itself will not have a 
significant impact on the urban growth patterns of the valley. In fact, 
the system is laid out as it is in response to already existing growth 
patterns. The second stage is delivering water to the west side of the 
valley because that's where the present demand is. 
From experience with the first stage growth patterns, we are confident 
that the second stage layout will not encourage growth to the west but 
will accommodate the growth already occurring. The first stage, for 
example, delivered water to the east because projections showed urban 
growth moving to the east. The pipeline obviously had little impact on 
that growth because in the years since the completion of the first stage 
the urban growth pattern has shifted to the west side of the valley. 
The impacts of the water delivery system as presented in the statement 
represent the best information available. 
Comment #4: Participate in the development of an Air Quality Maintenance 
Plan for the Las Vegas Metropolitan Area. 
Reply: To the extent that our authority permits, we are more than 
wil1ing to participate in the development of an Air Quality Maintenance 
Plan for the Las Vegas Metropolitan Area. However, in this context, we 
would like to refer the reader to the letter from the Clark County Health 
Department found right after the letter from EPA. A reading of this 
letter will reveal that the Clark County Health Department has the re-
sponsibility for selecting air quality mitigation measures. The letter 
also clearly indicates that it is the responsibility of the State of 
Nevada to develop and adopt an Air Quality Maintenance Plan. The Bureau 
is naturally cautious about entering an area where we have neither 
jurisdiction nor responsibility; however, we are nontheless more than 
willing to cooperate in any way consonant with our regulations and 
operating instructions to develop an AQMP. 
Comment #5: After consultation with State and local agencies identify 
measures which these agencies may take to mitigate the projected increase 
in air contaminants that interfere with the attainment and maintenance 
of the National Ambient Air Quality Standards. 
Reply: As mentioned earlier, the Bureau is willing to participate in 
the development of an Air Quality Maintenance Plan. As to identifying 
specific measures that could be taken to mitigate adverse impacts on air 
quality caused by the growth of the Las Vegas Valley, the Nevada State 
Air Quality Implementation Plan is the best sourcebook for such direction. 
Though the plan has been rejected by EPA, it is presently being revised 
and should be completed by this summer. The initiation of the AQMP is 
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not the direct responsibility of the Bureau of Reclamation. Again, as 
in the comment above, we would like to refer the reader to the letter 
from the Clark County Health Department found right after the letter 
from EPA. This letter clearly indicates that it is the responsibility 
of the State of Nevada to develop and adopt an AOMP. In addition, the 
letter says it is the responsibility of the Clark County Health Department 
to develop baseline air quality data and select mitigation measures for 
air quality. 
Comment #6: Include provisions in the water supply contracts that will 
ensure the development of water conservation and reclamation programs. 
Reply: The Bureau of Reclamation requires all water contracting entities 
to comply with all Federal, State, and local rules and regulations. If 
such conservation programs were ever made part of Federal, State, or 
local rules and regulations, the Bureau, under its contracting authority, 
could require compliance. The Bureau encourages conservation measures, 
but at the present time the Bureau of Reclamation has no direct authority 
or responsibility for ensuring that the contracting entities (the State 
of Nevada) be required to develop water conservation measures. 
Comment #7: Advise the State Engineer of the need to review and revoke 
temporary permits to appropriate groundwater in order to reduce the 
mining of groundwater aquifers. 
Reply: The whole question of state controlled ground-water rights and 
permits, temporary or otherwise, is completely outside the jurisdiction 
of the Bureau of Reclamation. Water rights and permits are a matter of 
state law and they are administered by the State Engineer. In fact, the 
Bureau of Reclamation is subject to the same state water right laws as 
any other water using entity. However, in response to this comment, we 
have written a letter to the State Engineer advising him that an alter-
nate water source would be made available by the second stage and asking 
him what his plans are in reference to existing ground water rights. 
Reclamation has no authority to actually request the State Engineer 
to revoke a ground-water permit. 
Comment #8: Advise the State Engineer of the need to examine and re-
develop the existing groundwater provisions of the Nevada Water Law to 
ensure that groundwater withdrawals will not exceed groundwater recharge. 
Reply: See comment above. 
Comment: To accomplish the last four points it is most desirable that 
the Bureau of Reclamation work closely with local and State entities. 
The Bureau is responsible for inventorying and developing mitigation 
measures, but it is the State and local agencies who must implement 
them. 
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Reply: Although we agree that it is our responsibility to develop and 
implement measures for direct impacts, we do not agree that it is the 
responsibility of the Bureau to develop mitigation measures for secondary 
impacts. Me accept the responsibility to inventory those mitigation 
measures developed by the State and local agencies to mitigate secondary 
impacts, but we do not have the responsibility to develop and implement 
those measures. The Bureau agrees that it is State and local entities 
who must implement mitigation measures. Me further agree that we should 
work closely with these State and local entities in developing and 
implementing mitigation measures. The Bureau is currently working with 
many of the listed entities in the 208 planning process. Me are an 
active member of the Policy Advisory Committee and the Technical Advisory 
Committee. Me plan to continue this close working relationship in the 
future. 
Me concur with your statement on page 1., Enclosure 2 of your letter of 
February 10, 1977 which states "Mhile the Bureau of Reclamation does not 
have direct responsibility for implementing mitigation measures to 
address secondary impacts on air quality, a discussion of what mitiga-
tion measures may be necessary should be included in Section VC." 
Therefore, we have provided an inventory of those mitigation measures 
for direct impacts in the statement that are currently being planned. 
Me have developed mitigation measures as necessary for the primary 
impacts of our water projects. Me agree with your statement in which 
you point out that Reclamation does not have the responsibilty for 
implementing mitigation measures for secondary impacts. 
Comment: To facilitate a working relationship between USBR and these 
entities and to ensure that the adverse impacts associated with the full 
development of the Compact-apportioned waters are mitigated, we strongly 
recommend that the Bureau encourage and participate in meetings with 
each listed public entity (note the list is not complete). During those 
meetings the USBR would identify adverse environmental effects and 
available mitigation strategies. The participating entities should 
delineate their existing programs for mitigating the impacts of the 
SNMP, Stage II. Following the meeting each public entity might submit a 
letter of commitment indicating the extent to which its policies are 
indeed consistent with strategies for mitigating the adverse environ-
mental impacts of Stage II of the SNMP by enclosing a description of 
their ongoing and proposed programs. These letters along with the 
relevant clauses within the water supply contracts which indicate an 
attempt to minimize the adverse impacts of the SNMP could be either 
attached to the FEIS or summarized within. 
Reply: As already mentioned, the Bureau is willing to meet with any and 
all of the listed entities to develop strategies for mitigating the 
adverse secondary impacts associated with the SNMP. The EPA has agreed 
to take the lead in initiating such a meeting, in which the Bureau will 
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be an active participant. As discussed with EPA, this procedure is not 
considered to be a part of Reclamation's responsibilities in preparing 
the EIS on the Second Stage of the Southern Nevada Water Project. 
In addition, we have no authority to require local entities to prepare 
and submit mitigation plans as part of the EIS preparation process. We 
can summarize such measures where they are planned as we have done in 
the statement. 
We have no authority to use the water supply contracts as a tool to 
ensure mitigation of secondary adverse impacts by local entities. We 
contract directly with the State of Nevada, and the cost of water de-
livery to the State is direct repayment for the cost of the project. 
As part of the contract, we can and do require the State to comply with 
all Federal and State rules and regulations. The Bureau does not contract 
directly with those local entities which would be responsible for de-
veloping and implementing mitigation measures. 
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Enclosure 1: Mater Quality and Supply Comments 
Comment: The Draft Environmental Impact Statement (DEIS) indicates that 
the increase in salinity due to the Southern Nevada Mater Project (SNMP) 
will be 23 mg/1 (13 mg/1 from Stage II) at Hoover Dam by the year 2000. 
As required by the approved water quality standards, the increase must 
be offset by an equivalent lowering of salinity levels by other projects 
and programs. Yet the most significant salinity control project in 
Nevada, the USBR's proposed Salinity Control Unit in Las Vegas Mash, 
would ultimately only have the effect of lowering total dissolved solids 
(TDS) by 5 mg/1 at Hoover Dam. (DEIS, p. 20). 
Evidence must be shown how the increased salt loadings will be mitigated 
so as to allow an attainment of MQS for salinity in the Colorado River. 
Reply: The response to this comment is the same as that given to 
Comment 1. Information has been added to the impact section and the 
mitigation section of the statement which gives a picture of the overall 
Bureau effort to determine the cumulative impacts of basin-wide develop-
ment on salinity levels in the Colorado River and the basin-wide attempt 
to maintain the 1972 salinity standards. 
Comment: The MQS and Plan of Implementation adopted by Nevada and 
approved by EPA contain an element that requires "the reformulation of 
previously authorized, but unconstructed, federal water projects to 
reduce the salt loading effect." (Mater Quality Standards for Salinity 
Including Numeric Criteria and Plan of Implementation for Salinity 
Control, Commission (SEC) on September 19, 1975 and approved by EPA on 
November 22, 1976. USBR must therefore: 
a. Re-examine and possibly redesign and reformulate the project alter-
native with the intent of reducing salt loading into Las Vegas Mash and 
the Colorado River. 
b. Develop in conjunction with local and state public entities, programs 
and measures to control and mitigate the salinity increases caused by 
the SNMP. 
Reply: a) Please refer to Chapter III for a description of the cumu-
lative impacts of development on the salt content of the Colorado River. 
This effort is a preliminary measure to comply with P.L. 93-320, which 
requires the Bureau to develop salt control measures to ultimately meet 
the salinity standards throughout the basin, b) As mentioned earlier, 
the Bureau is working with State and local public entities to control 
the salt content of the Colorado River. For instance, the Bureau is a 
member of the 208 Committee where we are represented on both the Policy 
Advisory Committee and the Technical Advisory Committee. Local agencies 
are aware of the problem and are involved in mitigation planning. A 
good indication of mitigation measures being considered can be found in 
a study prepared by R.M. Beck and Associates and Brown and Caldwell for 
the Clark County Board of Commissioners titled "Clark County Areawide 
Salinity Control Investigation, February 1976." 
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Comment: As indicated in "A.I." these highly saline flows will be only 
partially controlled by the Salinity Control Unit (i.e., ultimate re-
duction 5 mg/1). A very effective mitigation measure may be to reduce 
urban irrigation and domestic use through a water conservation program. 
In any case, the USBR, in conjunction with local and state entities, 
should identify and pursue measures for mitigating the salinity problem. 
Reply: The Bureau is aware of the very high per capita use of water in 
the Las Vegas Valley and has so indicated in the statement. We support 
the conservation of water as a practical way to preserve water and would 
willingly cooperate, to the extent possible, with any plan to do so. 
Our basin-wide salinity control measures are summarized in Chapter IV. 
The salinity control measures being considered by local entities can be 
found in the report by R.W. Beck and Associates and Brown and Caldwell 
referred to earlier. The water conservation program constraints on the 
Bureau of Reclamation are also discussed in the reply to comment no. 6. 
Comment: Several water supply and water quality impacts of the proposed 
SNWP are identified on pp. 75-79. These problems include, but are not 
limited: lowering of water quality in the distribution system, sediment 
loading, erosion and headcutting of Las Vegas Wash, salt loading in the 
Colorado River, increased flow and cost burdens on waste treatment 
facilities, contamination of near-surface groundwater, rising near-
surface water tables (within 3-5 feet of surface in places), and high 
energy costs for water treatment and pumping. 
How will these problems be minimized or avoided? Mitigation measures 
for these adverse impacts on p. 96 are either inadequate or have not 
been identified. 
Reply: Page 96 nor page 113 of the statement has been amended to reflect 
additional possible mitigation measures for the impacts mentioned. Head-
cutting and sediment loading are discussed in the reply to comment no. 2. 
The Bureau's program for salt control in the Colorado River has been summa-
rized in Chapters III and IV. The mitigation measures for increased waste-
water flows are the planned expansion by the Clark County Sanitation District 
of the regional wastewater treatment plant by 50 million gallons per day and 
the construction of the Advanced Wastewater Treatment Plant. The only 
potential mitigation measure for the increased cost of wastewater treatment 
would be the possible reduction of volume through conservation measures which 
have been discussed elsewhere in this response. 
No method of mitigation measures for the contamination of near-surface 
ground water or rising near-surface water tables is known at this time. 
Little information is available as to the extent or possible danger of 
either of these problems. The possible impacts of the second stage on 
the shallow ground aquifer are fraught with speculation. The problem 
will have to occur in reality before it can be studied with any degree 
of accuracy. 
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As far as the lowering of water quality in the distribution system, we 
know of no mitigation measures except the treatment of Colorado River 
water to the extent necessary to make it comply with all Federal and 
State drinking water standards. 
The high energy costs for water treatment and pumping would be mitigated 
by operating the system off peak whenever possible, and by computerizing 
the entire delivery system so that it will operate in the most efficient 
manner possible. In addition, flocculationbasins have been added at the 
treatment plant to obtain the most efficient use of chemicals to offset 
the cost of chemicals. 
Comment: The "NPDES" permits (issued) to several entities in Clark 
County currently discharging saline waters to Las Vegas Wash (p. 96) 
should be further explained and described as to their role and effec-
tiveness in controlling salinity. 
Reply: We are under the impression that the requirements of the 
NPDES permits are being enforced. By enforcement of the requirements 
contained in the permits certain parameters are being monitored and a 
compliance schedule is being followed to limit some of the pollutant 
constituents. The Bureau has neither the responsibility nor the author-
ity to direct the permit program; thus the role and effectiveness of 
these permits to control salinity can only be answered by the adminis-
tering entities involved, in this case the EPA and/or the Department 
of Human Resources for the State of Nevada. 
Comment: The functional relationship between increased groundwater 
return flows and increase in salt loadings should be quantified (p. 96 
"D"). Such an analysis will assure the development of more effective 
mitigation measures. 
Reply: Exact measures of the increase in salt loadings due to increased 
ground-water return flows cannot now be quantified. We realize that 
there will be some ground-water flows into Las Vegas Wash, but the volume 
and extent of these flows are unknown. The ground-water return flows 
will have to increase to a degree that theground-water movement to the 
wash can be measured before exact quantification becomes possible. 
Comment: The DEIS states that "... sediment loading going into the lake 
from return flows may have been increased slightly, but certainly not to 
an extent to make a measurable difference." (p. 75) EPA feels that this 
statement is misleading if not inaccurate. 
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Reply: The statement has been amended. 
Comment: USBR should further analyze this erosion and headcutting 
problem and its impact on MQS through sediment loading. The return flow 
phenomena should also be assessed as to how it would impact other uses 
of the wash. Competing uses include flood control, natural wastewater 
treatment, and esthetic purposes. 
Reply: The erosion and headcutting problem in the Las Vegas Wash has 
already been discussed in response to comment 2. 
Comment: The DEIS in projecting return flows attributable to the SNWP 
addresses only outflow from sewage treatment plants (p. 76). A sig-
nificant portion of the return flows to Las Vegas Wash are ground-water 
flows which are generated through urban irrigation practices. The 
Bureau should include this important component in projecting flows in 
Las Vegas Wash. 
Reply: When the volume of ground-water return flows in the Las Vegas 
wash reaches a significant level, we will be able to obtain an accurate 
measurement. However, rough estimates of Las Vegas Wash ground-water 
return flows of about 30 percent have been included in our projections 
of return flows. 
Comment: An increasingly serious problem in Las Vegas Valley is the 
rising water table which in some areas is within 3-5 feet of the land 
surface. As urban irrigation increases, this problem will be exacerbated. 
The Bureau should assess and project the impacts of increased urban 
irrigation on the groundwater table and work with local agencies to 
minimize the problem. 
Reply: As has been mentioned before, the Bureau is working with local 
agencies to solve the problem of return flows. At the present time 
there is no accepted method for assessing and projecting the impacts of 
increased urban irrigation on the ground-water table. These impacts will 
have to occur before they can be realistically measured. 
Comment: In light of the serious underestimation of water consumption 
used in making Stage I projections, the USBR in the FEIS should provide 
a discussion of any revised assumptions and analysis for projecting 
water supply needs. For example, did the act of delivering Stage I 
Water alter in any way the validity of assumptions used in developing 
Stage I projections? An historical analysis of water consumption rates 
would aid in developing this analysis. 
Reply: The assumptions used for projecting water supply needs are based 
on the population projections furnished by the Clark County Regional 
Planning Council. Assumptions concerning first stage water supply needs 
were based on the population projections available at that time. 
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The statement listed the reasons why the projections were proven to be 
wrong and the population increased as rapidly as it did after the com-
pletion of the first stage. The rapid growth in population cannot be 
attributed to the increased availability of water as the principal 
factor. Economic studies conducted in the Las Vegas Valley and in 
other rapidly growing sections of the country reveal that job avail-
ability and economic stability are the most significant factors in 
population growth. 
Comment: Within several months, the Clark County 208 program will 
extensively revise all population projections made by the Regional 
Planning Council for Clark County. The Bureau should be certain to 
utilize these new updated projections in developing the FEIS. 
Reply: The Bureau will use the latest projections when they are avail-
able! 
Comment: The DEIS states, (p. 81), "distribution of population was 
little affected by construction of the first stage, and will be little 
affected by construction of the second stage." Could not, however, 
several areas such as the west side of the valley where development has 
been limited, be greatly impacted by the expansion of the Southern 
Nevada Water System? Would not the construction of the Oakey Lateral 
provide an impetus to growth and a subsequent redistribution of popu-
lation into that area? 
Reply: Population growth is already occurring on the west side; the 
pipeline location has been designed to accommodate the qrowth that is 
already taking place in that area. The first stage, for instance, was 
laid out on the east side because projections showed that growth would 
occur on that side. If the presence of a water delivery system in-
fluences growth that significantly, the growth on the east side should 
have continued. It did not. Instead the population growth shifted to 
the west. Providing a pipeline to the west side for the second stage 
will not be any larger determining factor in population qrowth than 
providing a pipeline to the east side was during the first stage. 
Comment: The DEIS described four separate scenarios that the Clark 
County Regional Planning Council (CCRPC) developed to help plan the 
future distribution of population in the Las Vegas Valley. On 
December 16, 1976, however, the CCRPC Board of Directors directed the 
staff to develop only one scenario: the composite plan. The Bureau in 
the FEIS should evaluate the goals of the composite plan as to how they 
relate to the absolute increase of 167,000 acre-feet of water per year. 
"The composite plan would emphasize low density urban development with 
large tracts of vacant land spread throughout the urban area. Environ-
mental constraints would be few and development would even extend into 
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the flood plan area." (p.83) Is the SNMP as proposed consistent with 
these objectives? Mill it reinforce this pattern of development? 
Reply: The statement has been amended to reflect this one scenario. 
The SNMP is consistent with the objectives of this composite plan. The 
SNMP will provide a pipeline to the east side and a pipeline to the west 
side; this delivery system will make the project flexible enough to 
meet almost any contingency of population growth. 
Comment: At present total annual recharge to the ground-water aquifers 
in Las Vegas Valley is 25,000 to 35,000 acre-feet/yr. Ground-water 
rights totaling about 50,000 acre-feet/yr. have been granted, however, 
and temporary permits have been issued for withdrawing up to an addi-
tional 50,000 acre-feet/yr. Under 534.120 of the Nevada Revised Statutes, 
the State Engineer may "issue temporary permits to appropriate 
groundwater which can be limited as to time and which may be revoked if 
and when water can be furnished by an entity such as a water district " 
Mith the provision of an additional 167,000 acre-feet/yr. there is now 
a basis for reviewing all temporary permits. As proposed in the cover 
letter, the Bureau should work with the State Engineer in assuring that 
those temporary permits are revoked. 
Reply: This comment is addressed in our response to comments 7 and 8. 
Comment: Furthermore, even after revocation of those permits, with-
drawals will continue to exceed recharge by almost 2 to 1. The effects 
of this overdrafting is land subsidence (pp. 29, 49) and degradation of 
the water quality (p.77). The Bureau should, therefore, continue to 
work with the State Engineer in redeveloping a system for granting 
groundwater rights in the Valley to assure that withdrawals do not 
exceed recharge. 
Reply; See above. 
Comment: The Bureau, as we have suggested in the cover letter, should 
assume a major responsibility in promoting the development of water con-
servation programs to mitigate the many serious adverse impacts of the 
SNMP. 
Reply; The Bureau is prepared to participate, to the extent possible, 
in planning a water conservation approach to mitigate the adverse 
secondary impacts of the SNMP. Additional reply to this comment is 
provided in comment #6. 
Comment: The Bureau should show that al 1 Drinking Mater Standards will 
be met. The table on p. 47 is incomplete. 
Reply: The table on p. 47 has been amended to show the additional 
chemical contents of the water after treatment. 
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Comment: The air quality studies being conducted by the APCD (AQMP 
program) will not end in the summer of 1977 as stated on p. 75. 
Reply: The statement has been so amended. 
Comment: The composite Land use Plan of CCRPC "emphasize(s) low density 
urban development with large tracts of vacant land spread throughout the 
urban area." (DEIS, p. 83). The Bureau should work with RPC in carefully 
analyzing the energy costs of delivering water associated with this 
pattern of development. The Bureau should then follow up by informing 
the County, the cities, and the Mater District of these energy cost 
impacts. 
Reply: The entities mentioned above have been informed of the costs of 
energy required to deliver water. As part of the preparation of the 
repayment contract, the costs of delivering water have been developed. 
Comment: The DEIS on p. 30 indicates that the total vegetated acreage 
m the study area is 64,620 acres. On p. 72, however, it states that 
between 80,000 and 217,000 acres of native vegetation will be lost due 
to the full development of Stage II water. These numbers are in direct 
contradiction. 
Reply: The contradiction is only apparent. The figures on p. 30 
represent the immediate project area, or that area immediately surround-
ing the project right-of-way used in making a biological analysis. This 
is the area that would be primarily impacted by the construction of the 
second stage. On the other hand, the 80,000 to 217,000 acres represent 
the total acreage lost throughout the entire valley from eventual 
population growth. Table 1 has been footnoted to clarify this point. 
Comment: The statement, "riparian vegetation ... could deteriorate and 
perhaps disappear as the water conservation and reclamation practices 
reduced the amount of return flows." (p. 68) is misleading if not 
incorrect. The Bureau of Reclamations's project to control salinity 
flowing into Las Vegas Bay includes the provision of a pipeline that 
would cause almost all of the AWT effluent to be bypassed around the 
marshes of Las Vegas Wash. That bypass would have an impact many times 
more significant than that of any water conservation and reclamation 
programs. 
Reply: The statement has been amended to the effect that riparian 
vegetation could deteriorate only if the water conservation and reclama-
tion practices reduce the amount of return flows in the wash. The Las 
Vegas Wash project contains provisions to release enough water from the 
AWT plant down the wash to maintain the riparian vegetation. It should 
be pointed out, though, that the Bureau of Reclamation does not have 
jurisdiction over the releases from the AWT plant. However, Clark 
County has indicated it will maintain the necessary releases from the 
AWT plant to insure preservation of the riparian habitat. 
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Comment: The energy consumption for the SNWP as presented on pp. 93 
and 94 should be converted to dollar figures. What percentage of total 
energy use in Las Vegas Valley will be utilized by the SNWP? What are 
the environmental impacts of the energy consumption (e.g., air quality 
resulting from combustion of fossil fuels)? 
Reply: A dollar figure has been added in Chapter III, Section K, 
"Energy." Total energy use for the SNWP at full operation in the year 
2000 will be 90 to 100 megawatts. Estimates by the Nevada Power Company 
project a total electrical demand in the Las Vegas Valley in the year 
2000 of 3,000 megawatts. Therefore, total electrical demand for opera-
tion of the SNWP will represent about 3 percent of the total electrical 
demand in the Valley. The direct environmental impacts resulting from 
this amount of energy consumption will be the result of burning 
750,000 barrels of oil or 205,000 tons of coal per year if the energy is 
not obtained from a hydroelectric plant. 
Comment: With continued growth, water consumption will continue to 
increase. When the capacity of the SNWP is reached, other sources of 
water will need to be utilized. How will the SNWP as proposed be inte-
grated into any future options? Would certain options be precluded due 
to the precipitous costs associated with coordinating or feeding new 
sources into what would be an existing water system. 
Reply: There is no conflict between any future projects and the SNWP. 
The SNWP would be compatable with any future options. 
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Enclosure 2: Air Quality Comments 
Comment: The description of existing air quality (Section IIF) should 
include hydrocarbon air quality data (especially since this information 
is referred to in Section IID, p. 73). Monitor locations for Tables 3, 
4, 5, and 7 should be indicated. 
Reply: Hydrocarbon air quality data is not presently being monitored in 
the Las Vegas Valley by the Clark County Health Department. The state-
ment has been amended to delete the reference to hydrocarbons in 
Section IID. The monitor locations for Tables 3, 4, 5, and 7 are given 
on the map included as Figure SNWP-2-AQCD. 
Comment: The air quality impact discussion (Section IIID) needs to be 
expanded. Table 17 in particular does not explain the basis for the air 
quality predictions; the FEIS should discuss briefly the means of pro-
jection from the baseline. This is especially important because the 
predictions for CO, NO2, and Ox in Table 17 are inconsistent with the 
work of AeroVironment, which is partially referenced on pages 73 and 74a 
of the DEIS. It is necessary to know which predictions are more credible 
in order to estimate the magnitude of the impact of the project on 
regional air quality. 
Reply: Apparent discrepencies in the air quality data result from using 
different emission factors and population projections. The Air Quality 
Control Division of the Clark County Health Department predicts that the 
future air quality of the Las Vegas Valley is reflected in Table 18. 
Table 18 represents the newest model and presents the best estimate of 
the future available at this time. Any further information as to base-
line data, assumptions made, on all the background data which enters 
into these projections are available for review at the Clark County 
Health Department. Table 18 has been amended to reflect that it is the 
newest model. 
Comment: Since particular levels are shown to increase, the statement 
that air quality will improve is misleading (pp. 73 and 74). The 
assertion that air pollution generated by construction activities will 
have a greater visual than health impact is a subjective conclusion 
(p. 73). The FEIS should correct the implication that health problems 
attributable to air pollution are manifested only in the elderly and 
sick (p. 74). 
Reply: The statement on former pp. 73 (Chapter III, Section D) has 
been amended to show which pollutants will improve and which will not. 
The statement on former p. 73 (Chapter III, Section D) that the impacts 
of construction activities will be primarily visual has been deleted. 
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The statement that health problems attributable to air pollution are 
manifested only in the elderly and sick has been amended to say that 
they will be first manifested in the elderly and sick. 
Comment: While the Bureau of Reclamation does not have direct respon-
sibility for implementing mitigation measures to address secondary 
impacts on air quality, a discussion of what mitigation measures may be 
necessary should be included in Section VC. These secondary impacts 
could significantly interfere with the attainment and maintenance of the 
National Ambient Air Quality Standards in the project area. 
Reply: The section referred to has been expanded in light of the above 
comment. For one thing, the status of the State Implementation Plan has 
been updated; this plan will give the specific measures to control 
levels of air pollution. Next, specific mitigation measures planned by 
the Air Pollution Control Division have been included. 
Comment: Although the DEIS indicates that the secondary impact of 
population growth would have the same effect on air quality for each of 
the alternatives discussed in Section VIIIA-E, it seems likely that 
alternatives that influence population location would also affect 
automobile use and hence air quality. The FEIS should address these 
individual impacts in more detail, noting in addition such air quality 
impacts as would be associated with satisfying the different energy 
requirements of each alternative. It would be helpful to include in the 
FEIS the Bureau's energy conservation plan for the project, especially 
in light of the enormous annual energy loss directly attributed to the 
chosen alternative. 
Reply: To the best of our knowledge, none of the alternatives would 
influence the patterns of population growth any d i f f e r e n t l y than any of 
the other alternatives. The water delivery design would be the same, 
regardless of which alternative is implemented. Population growth 
patterns are expected to be the same, regardless of the plan selected. 
The alternatives which require water to be transported a long distance 
would require considerably more energy than the recommended plan of 
obtaining the water from Lake Mead. No power source has been identified 
at this time for any of the alternatives. Regardless of the source of 
energy the air quality impacts would be in direct proportion to the 
number of barrels of oil or tons of coal burned to produce the energy 
required for pumping. In every alternative studied the energy requir-
ements would be higher than for the chosen alternative. Therefore the 
air quality impacts would be more severe for the other alternatives. 
The energy for the second stage will be used in the operation of the 
system. The systems are designed to operate with the minimum amount of 
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energy consistent with safety and efficient operation. The most sig-
nificant optimunization of the use of the system is designed to perform 
its major operations off-peak for the near future, and in the far future 
time will operate off-peak whenever possible. 
In addition, the system will be completely computerized to obtain the 
most efficient operational mode of the system. As an indirect type of 
energy conservation, flocculation basins are being installed to get the 
most effective use of chemicals applied during the water treatment 
process. 
Comment: The discussion of the "No Action" alternative (Section VIIIF) 
appears to indicate increased air pollution as a consequence of failing 
to implement the Second Stage of the Southern Nevada Mater Project. 
The FEIS should justify or retract this important contention. 
Reply: Statement has been amended accordingly. 
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OFFiCE OF THE G O VERN O R 
R A U L H C A S T R O 
GOVERNOR S T A T E H O U S E 
P H O E N t X , A R I Z O N A 8 5 0 0 7 
February 10, 1977 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
P.O. Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
This is in response to your letter of December 8, 1976, by which you trans-
mitted a copy of the Draft Environmental Statement on the second stage of 
the Southern Nevada Water Project, DES 76-51. Comments have been supplied by 
the Arizona Water Commission and the Bureau of Water Quality Control, Arizona 
Department of Health Services, and are listed separately below. The prin-
cipal concern expressed relates to the increased wastewater flows resulting 
from the use of additional Colorado River water in the Las Vegas-Henderson 
area and the impacts of these wastewater flows on the salinity of the Colorado 
River. While we recognize the rights of interests in the State of Nevada 
to put that State's remaining entitlement to waters of the Colorado River 
we believe that additional discussion on the EIS of the impacts of use on 
the salinity of the Colorado River and of plans to minimize those impacts is 
warranted. 
Comments by the Arizona Water Commission 
The second stage of the Southern Nevada Water Project will provide in the 
early 1980's the capability to deliver an additional 166,800 acre-feet of 
Colorado River water annually to the rapidly growing Las Vegas area. In-
creased use of Colorado River water will result in substantial increases in 
return flows and salinity loads in Las Vegas Wash which drains into Lake Mead. 
This salinity load will be partially removed by the authorized Las Vegas 
Wash Unit of the Colorado River Basin Salinity Control Project. 
On pages 8 and 9, a proposed method for computing return flow credits to the 
river system applicable to that portion of the total water use that comes 
from the Colorado River is discussed. This method, as given in Appendix 1, 
has been reviewed previously by the Water Commission with the conclusion that 
the procedure may not be justified and warrants further study and refinement 
because of the complexities of the situation. 
Also on page 8, second paragraph, the statement is made that additional detail 
on the contribution of the Las Vegas return flows to the salinity level of 
Mr. Manuel Lopez, Jr. 
February 10, 1977 
Page 2 
the Colorado River is included in the EIS for the Colorado River Water Quality 
Improvement Program, DES 76-9; and on page 10 of this report. No such data 
is presented on page 19. Furthermore, DES 76-9, dated March 1976, projects 
a total salt removal from Las Vegas Wash by the proposed Las Vegas Wash Unit 
of the Salinity Control Project of 138,000 tons per year, or a reduction of 
13 mg/1 in the salinity of the Colorado River at Imperial Dam. On page 20, 
the ultimate removal of salt by the Las Vegas Wash Unit is given as 76,400 
tons per year, or a reduction in salinity at Hoover Dam of about 5 mg/1. 
The differences in the tonnages of salt to be removed from Las Vegas Wash 
return flows and the effect on salinity in the Colorado River as listed in 
the two sources should be explained. 
Other sections of the report where surface water supplies or return flows are 
discussed, such as on pages 75-76, should include more discussion on the water 
quality aspects, including estimated concentrations and salt loads of Las 
Vegas Wash return flows. Also, more information and data leading to the pro-
jected increases in salinity in the Colorado River with time as shown on 
page 79 should be given. 
Comments by the Bureau of Water Qaulity Control, Dept. of Health Services 
Page 46. - The surface water section should include a discussion of the water 
quality problem in Las Vegas Wash, which is attributed to wastewater return 
flows. Added water supplies to the area will produce increased wastewater 
returns and may adversely affect Lake Mead water quality, or downstream water 
uses, including hydroelectric power production. 
Page 76. - The section dealing with surface water return flows is inadequate 
because water quality is not discussed sufficiently. What are the values of 
"Total Dissolved Solids, tons per year" in the years 1975, 1980, 1990 and 2000 
for Las Vegas Wash return flows due to the Southern Nevada Water Project? 
Page 79. - Paragraphs 1 and 2 - What are the results of the computer analysis 
(with the tabulated assumptions) at Hoover and Imperial dams for the years 
1975, 1980, 1990 and 2000? 
Page 96, paragraph 2, line 4 - The page number referring to item 7 is missing. 
Page 96, paragraphs 2 and 3 - The Southern Nevada Water Project (SNWP) 
will induce adverse water quality impacts. Dependence on the action of others 
to mitigate adverse water quality impacts (wastewater in particular) may not 
be a reliable management measure. Is it possible for the Bureau of Reclamation 
to obtain guaranteed mitigation of adverse water quality impacts from appro-
priate governmental entities? Perhaps mitigation of these impacts should be 
closely tied to SNWP diversions. 
Page 98 and 99 - Adverse water quality effects are not discussed. 
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Mr. Manuel Lopez, Jr. 
February 10, 1977 
Page 3 
Page 120 and 121 - The 436 gallons per capita per day water consumption is 
more than double that in Arizona's urban centers, accounting for tourist 
use. Augmenting water supplies with excessive per capita consumption rates 
may not be cost-effective. Has the Bureau of Reclamation performed such a 
study of the Second Stage SNWP? If so, is water conservation a potentially-
viable alternative? 
Sincerely 
Raul H. Castro 
Governor 
RHC:evp 
A-99 
Reply to Comments by 
Governor of Arizona 
(Letter of February 10, 1977) 
Comment: The principal concern expressed relates to the increased 
wastewater flows resulting from the use of additional Colorado River 
water in the Las Vegas-Henderson area and the impacts of these wastewater 
flows on the salinity of the Colorado River. While we recognize the 
rights of interests in the State of Nevada to put that State's remaining 
entitlement to waters of the Colorado River we believe that additional 
discussion on the EIS of the impacts of use on the salinity of the 
Colorado River and of plans to minimize those impacts is warranted. 
Reply: The Colorado River Quality section of both the Impacts Chapter 
(Chpater III), and the Mitigation Chapter (Chapter IV) have been expanded 
to include a discussion of the cumulative impacts of river development 
on salinity levels from a basinwide view point and the basinwide efforts 
to mitigate those impacts. 
Comment: On pages 8 and 9, a proposed method for computing return flow 
credits to the river system applicable to that portion of the total 
water use that comes from the Colorado River is discussed. This method, 
as given in Appendix 1, has been reviewed previously by the Water 
Commission with the conclusion that the procedure may not be justified 
and warrants further study and refinement because of the complexities of 
the situation. 
Reply: Further study and refinement of the method for computing return 
flow credit is definitely planned by the Bureau. Provisions exist for 
revising these methods as necessary. Therefore, the methods will con-
tinue to be refined and revised as necessary. 
Comment: Also on page 8, second paragraph, the statement is made that 
additional detail on the contribution of the Las Vegas return flows to 
the salinity level of the Colorado River is included in the EIS for the 
Colorado River Water Quality Improvement Program, DES 76-9; and on 
page 10 of this report. No such data is presented on page 19. 
Reply: The reference to page 19 was in error. This has been corrected 
m the final statement. 
Comment: Furthermore, DES 76-9, dated March 1976, projects a total salt 
removal from Las Vegas Wash by the proposed Las Vagas Wash Unit of the 
Salinity Control Project of 138,000 tons per year, or a reduction of 
13 mg/1 in the salinity of the Colorado River at Imperial Dam. On 
Page 20, the ultimate removal of salt by the Las Vegas Wash Unit is 
given as 76,400 tons per year, or a reduction in salinity at Hoover Dam 
of about 5 mg/1. The differences in the tonnages of salt to be removed 
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from Las Vegas Wash return flows and the effect on salinity in the 
Colorado River as listed in the two sources should be explained. 
Reply: DES 76-9 is an earlier statement and contained data which has 
subsequently been refined. The latest figures show that the Las Vegas 
Wash Unit will ultimately remove 83,000 tons of salt from Lake Mead and 
reduce salinity at Imperial Dam by 10 mg/1. 
Comment: Other sections of the report where surface water supplies or 
return flows are discussed, such as on pages 75-76, should include more 
discussion on the water quality aspects, including estimated concentra-
tions and salt loads of Las Vegas Wash return flows. Also, more informa-
tion and data leading to the projected increases in salinity in the 
Colorado River with time as shown on page 79 should be given. 
Reply: More information has been given in the final statement in both 
Chapters III and IV on the total salinity problem in the Colorado River 
and the planning for the eventual mitigation of that problem. 
Comment: Page 46. - The surface water section should include a dis-
cussion of the water quality problem in Las Vegas Wash, which is at-
tributed to wastewater return flows. Added water supplies to the area 
will produce increased wastewater return flows. Added water supplies to 
the area will produce increased wastewater returns and may adversely 
affect Lake Mead water quality, or downstream water uses, including 
hydroelectric power production. 
Reply: An advanced wastewater plant for treating return flows to 
Las Vegas Wash is being constructed. EPA has established standards 
for return flows. Wastewater treatment plants cannot discharge effluent 
into the wash which exceeds these standards. The advanced wastewater 
plant is being planned to insure that these standards are met. 
Comment: Page 76. - The section dealing with surface water return flows 
is inadequate because water quality is not discussed sufficiently. What 
are the values of "Total Dissolved Solids, tons per year" in the years 
1975, 1980, 1990 and 2000 for Las Vegas Wash return flows due to the 
Southern Nevada Water Project? 
Reply: The values of the tons per year have now been placed in the 
tabulation in Chapter III, Section E, Part 1. The tons of salt in the 
return flows due to the SNWP are given for the years 1975, 1980, 1990 
and 2000. 
Comment: Page 79. - Paragraphs 1 and 2 - What are the results of the 
computer analysis (with the tabulated assumptions) at Hoover and Imperial 
dams for the years 1975, 1980, 1990, and 2000? 
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Reply: The figures listed in Chapter III, Section E, Part 3 for in-
creases in salinity at Hoover and Imperial Dams are the results of the 
computer analysis. The assumptions on which this analysis is based are 
given directly above the figures. 
Comment: Page 96, paragraph 2, line 4 - The page number referring to 
item 7 is missing. 
Reply: Proper reference has been added. 
Comment: Page 96, paragraphs 2 and 3 - The Southern Nevada Mater 
Project (SNWP) will induce adverse water quality impacts. Dependence on 
the action of others to mitigate adverse water quality impacts (waste-
water in particular) may not be a reliable management measure. Is it 
possible for the Bureau of Reclamation to obtain guaranteed mitigation 
of adverse water quality impacts from appropriate governmental entities? 
Perhaps mitigation of these impacts should be closely tied to SNWP 
diversions. 
Reply: Under its contracting authority, the Bureau of Reclamation 
requires that contracting entities abide by all Federal, State, and 
local rules and regulations. Until such time as these mitigation 
measures are made part of Federal, State, or local rules and regulations, 
the Bureau cannot require compliance as part of its authority. Requir-
ing mitigation for secondary impacts as part of SNWP diversions is 
beyond the authority of the Bureau of Reclamtion. 
Comment: Page 98 and 99 - Adverse water quality effects are not dis-
cussed. 
Reply: There will be no permanent water quality degradation due to the 
SNWP. The Colorado River Water Quality Improvement Program, as author-
ized by Public Law 93-320, will remove more salt from the Lower Colorado 
River basin than the second stage will put in. 
Comment: Page 120 and 121 - The 436 gallons per capita per day water 
consumption is more than double that in Arizona's urban centers, account-
ing for tourist use. Augmenting water supplies with excessive per 
capita consumption rates may not be cost-effective. Has the Bureau of 
Reclamation performed such a study of the Second Stage SNWP? If so, is 
water conservation a potentially viable alternative? 
Reply: The Bureau has conducted a cost-benefit analysis of the second 
stage of the SNWP. This study indicated that there were positive bene-
fits associated with the project. 
The Bureau of Reclamation has never performed a comprehensive study of 
the possibilities of water conservation in the Las Vegas Valley, so a 
firm conclusion as to its effectiveness cannot be reached at this time. 
However, some studies have been conducted in this area and preliminary 
A-102 
indications are that water conservation is a viable short-term alter-
native to the second stage. Regardless of whether or not it constitutes 
a viable alternative, the enactment of such a conservation program is 
beyond the authority of the Bureau of Reclamation. Despite the fact 
that the Bureau would support such an alternative if it were proved to 
be effective, the implementation of such a program is the responsibility 
of State and local governments. 
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L-s Ve^as, *:v. 99109 
February 11, 1977 
1591 Gabriel Dr 
!*r. t'anuel Lopez, Jr., Director 
Bureau of Reclamation, Lever Colorado Division 
Boulcer City, Nevada 890&ST 
Lear yr. Lopez: 
Enclosed are the comments of the League of 
'.-Jwen ^ 'ot-.-rs -*f the Las -.'e-ias Valley on the 
. r*"'t Environmental Impact Statement for the 
Second Stage of the Southern *'evada Water 
Project. We ^pr-reciated the opportunity to 
^nd comment upon the Statement. 
foars truly. 
'-nT A. Zom 
-^ tn'lronment^ l Committee 
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C0?r-T3TS C? T^E LESGNE CP W)!!BM ''OTERS OF THE IAS VE1AS '-AIJ3Y CM THE 
j RAFT EM' IRCN^^ENTAL DfPACT STATS-TyT F O R THE SECOND STA1E C ? T H 1 SOUTHERN 
SVAjjA ,'ATEP PROJECT. Febru-ry 10, 1977 
The League aporeciates the opportunity to comment upon the Draft 
Environmental Impact St-tement for the Second Stags of the Southern 
Nevada /Jtare Project tccuse we consider this project will have the 
most significant and far reaching effects of any project in recent y e a r s . 
General Comments 
The Draft Environmental Impact Statement (DEIS) provides a -rood description 
of the oroject itself and also of the site specific construction i m p a c t s . 
Althourh the statement recognizes the project's growth inducing secondary 
impacts of degraded air quality, lower quality water, and substantial 
pressures upon the l o c a l sanitation system, there is only a very general 
evaluation of the importance of these impacts upon the community's 
- .vern-'ental services and quality of l i f e . It is difficult to draw 
meaningful conclusions without more specific information and quantification* 
The mitigating measures discussed in the DEIS are almost solely related 
to the "ctual construction of the project with little attention given 
to the secondary imp**cts. The necessity for w-ter conservation with or 
without the oroject should be given emh*sis among the mitigation measures 
-nd some indication made "s to the efforts presently being m"de toward 
this end and b y w h o m . 
Specific Comments 
p. 6 The purpose of the Southern Nevada Water Project, according to the 
DEIS is "to provide the potential for more efficient development of the 
natural resources of the Southern evada Pre"." There should he included 
in this section a statement on the necessity for careful planning b y local 
officials for the use of the SNWP water if the potential benefits are to 
b e realized rather than w a s t e d , [any projects have high beneficial 
potential which is lost or reveresed to a detriment because cf lack of 
planning. A swimming pool has great beneficial potential as a health and 
recreational facility, even ag a water reserve but cny* is the proper 
plans are made for its use — the required fences b ilt, users taught to 
swim and versed in sanitary and safety practices. The local communities 
must assume this kind of responsibility if the S N W P is to be a boon rather 
than a b u r d e n . 
p . 8 & Appendix I Would a decision to use the Las Vegas W a s h for supplementary 
removal of nutrients from the wastewater effluent affect the fismres or 
methods cf calculation for return flows to Lake head? W h a t assurances are 
t: ere that the return credits will remain constant? What would he the 
consequences cf loc^l policy decisions which would allocate the effluent 
for reuse ptior to its release to the Wash? 
p . 13 Reassignment of the portion of the Boulder City lateral caoacity 
formerly given to Eldorado Valley development. Does this action preclude 
use of SNWP water for Elrorado V - ^ e y development? 
p . 16 & 1 1 The cost fi-ures for the exn-nsion of the SNWP treatment 
facilities do not agree. On p . 16 the cost is given ag §31 million 
whereas the figure on p . 11 is $28.$ m i l l i o n . 
A-l 05 
S'JWP-BEIS, -age 2 
p . 6 1 Perhaps the resort, area of the Valley is served b y a bus system, 
but it ^s overly optimistic to state that the entire Volley is served b y 
such a system. Transportation is consistently cited as the prime citizen 
need b y soci.-l service ar-encies, planning agencies, *nd public surveys. 
p . 68 The Le"g e considers water as the prime factor in development, and 
rowth in a desert cctmunity rather than just one among several f a c t o r s . 
In the description of the future environment of the Las Vegas Galley 
without the projcct therr is an implied "over-kill" definition of water 
conservation which appe-rs to give the statement a pro-growth b i a s . 1 **ny 
water conservation efforts initiated ano implemented now would significantly 
extend the time S H w P water would be to the residents of the \-alley. 
The League does not quarrel with the need to prepare for the future 
delivery of adequate water to the L.as *egas Valley, b u t we arc concerned 
that this critical natural resource be carefully utilized so that citizens 
of Southern levada rret the best use of both the water resource and the 
dollars they are investing in the delivery system. The advantages of water 
conservation e'forts must be stressed rather than the negative impacts 
when conservation is carried to e x t r e m e s . There is a middle ground which 
requires rational conservation measures — both voluntary and required — 
along with - strong educational program in order to wisely use our available 
w-*-ter resources and to extend the life of the S N W P . Some of his rrround 
is covered i:i p p . 119-120 under alternatives without the project, b u t the 
information should "lso be used in relation to measures to mitigate adverse 
impacts. This would, be particularly u s e f u l in li^ht of the fact the citizens 
cf the Valley have never been able to evaluate alternate growth plans 
projected on a regional basis or to identify the place of water among 
governmental priorities. 
p . 72 91 In li"ht- of the December decisions of the R e g i o n a l Pla-nir.-
Council, the Regional rl-nning Council alternate land u s e pl"ns should 
be deleted "nd all comments *nd projections based on !*he Composite "l.an 
which w s approved by the ? ? C . (The pl-n w^ieh will lead to the most 
ha-hazard provth) Although the Bureau of Reclamation c*n*;ot solve local 
p o l i t i c l oroblems, the agency does have a responsibility tc show growth 
policies ^re in the h*mds cf the local elected officials. 
p . 73 ^he air qualfty improvements orecicted on the implementation of 
the S f + e Implementation "l°n m a y well -ot come about. There is no state 
auto emissions testing program for all automobiles; the 1977 federal 
standards fcr auto emissions have been continuously delayed; aid finally, 
even if there were a testing orogram and the 1977 standards enacted, ^he 
increased growth in population will ce accompanied b y a proportional growth 
in the number ?f automobiles and th- anticipated over all improvements 
w i l l be negated. 
p . 7b All tables should indicate the unit of measurement and a definition 
of that .vnit, of measurement. 
p . 76 .'Joule effective w a t e r conservation measures diminish the erosion 
problems in the Las Vegas Wash? Would development of the Wash as a 
recreational area and for supolemetary nutrient removal have an impact 
on the t-rosion factor? 
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SXWP-DEIS, page 3 
p . 77 Will there be any aggravation the problem of nitrate concentrations 
in the water in various parts of the Valley b y the addition of the S"WP 
water through application to lawns, otc.? 
p p . 86-69 Increased costs of community services in the face of population 
"rowth: a) social services i n d u c e far more than police and fire and 
hospital services. Certainly juvenile services *-nd facilities, as w e l l 
as welfare services "n( those "or the aging must be considered in this 
category, b ) "lthough the D^IS indicates there ' i l l b e increased wastewater 
flows, runoff and erosion problems, increased need for roads, schools, 
etc., there is no indication given as to the magnitude of these problems. 
?l*nning again is the k e y . The study, Costs of Urban Sprawl indicates 
substantial savings in the on-^oing operation and maintenance costs of 
such services as education, sanitation, police and fire protection, and 
road and utility costs through planned development as opposed to sprawl 
development. This ^ d qualify as a mitigation measure to h e s*<* estec 
in the DEIS. 
The work of the 208 Areawide Wastewater i ara.'er-ent "rency should 
"lso be incr'ded in terms of efforts to mitigate and control the adverse 
effects cf urban run-off, erosion, salinity, e t c . 
W i l l significant drainage problems be created when water is added to 
previously d r y areas ir< the Valley as the areas develops? 
./hat is the rationale for selection of the particular deliver,, system? 
Does this delivery system preclude deve lopnent in certain areas of the 
Valley? 
p . 107 There appears to be a discrepancy in the figures reported for 
the alternatives in importation of w a t e r . Pahrump is cited as having 
6 million afy available which would supply L-s Vegas area for 26 years, 
yet the Railroad Valley figures show 7 million afy will orovide water 
for ^8 y e a r s . 
Appendix V The information relating to consolidation should be deleted 
because the consolidation b i l l has been declared unconstitutional and the 
merger efforts have c e a s e d . 
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Reply to Comments by the 
League of Women Voters 
(Letter of February 11, 1977) 
Comment: The mitigating measures discussed in the DEIS are almost 
solely related to the actual construction of the project with little 
attention given to the secondary impacts. The necessity for water 
conservation with or without the project should be given emphasis among 
the mitigation measures and some indication made as to the efforts 
presently being made toward this end and by whom. 
Reply: Those mitigation measures currently being considered to 
alleviate secondary impacts were listed in the statement. Long range 
mitigation measures, such as water conservation, are largely in the 
hands of State and local officials. The Bureau would support a program 
of water conservation, but its implementation is outside of our author-
ity. 
Comment: P. 6 - The purpose of the Southern Nevada Water Project, 
according to the DEIS is "to provide the potential for more efficient 
development of the natural resources of the Southern Nevada area." 
There should be included in this section a statement on the necessity 
for careful planning by local officials for the use of the SNWP water if 
the potential benefits are to be realized rather than wasted. Many 
projects have high beneficial potential which is lost or reversed to a 
detriment because of lack of planning. A swimming pool has great 
beneficial potential as a health and recreational facility, even as a 
water reserve, but only if the proper plans are made for its use -- the 
required fences built, users taught to swim and versed in sanitary and 
safety practices. The local communities must assume this kind of 
responsibility if the SNWP is to be a boon rather than a burden. 
Reply: This statement has limited itself to the impacts of the 
project and the actual plans to mitigate those impacts. Discussion has 
been limited to what is actually being done. Local agencies are plan-
ing for the beneficial use of the water of the SNWP. Whether or not 
this planning is careful enough or thorough enough is ultimately the 
responsibility of the State and local planners and a judgment that must 
be made by the local citizen. 
Comment: P. 8 Appendix I - Would a decision to use the Las Vegas Wash 
for supplementary removal of nutrients from the wastewater effluent 
affect the figures or methods of calculation for return flows to Lake 
Mead? What assurances are there that the return credits will remain 
constant? What would be the consequences of local policy decisions 
which would allocate the effluent for reuse prior to its release to t 
Wash? 
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Reply: a) The decision to use the Las Vegas Mash for supplementary 
removal of nutrients would result in the loss of a significant amount of 
return flows by evapotranspiration. 
b) There are no assurances that return credits will remain 
constant. Return credits are dependent upon return flows. 
c) A policy to use effluent in the local area prior to its 
release in the Wash would result in a reduction of return flows. 
Comment: P. 13 - Reassignment of the portion of the Boulder City 
lateral capacity formerly given to Eldorado Valley development. Does 
this action preclude use of SNWP water for Eldorado Valley development? 
Reply: This does not preclude use of SNWP water for Eldorado Valley 
development. It does mean, though, that Eldorado Valley would have to 
be supplied with water through Boulder City. 
Comment: Pages 16 & 11 - The cost figures for the expansion of the SNWP 
treatment facilities do not agree. On p. 16 the cost is given as 
$31 million whereas the figure on p. 11 is $28.5 million. 
Reply: The figures have been brought into agreement at $28.5 million. 
Comment: P. 61 - Perhaps the resort area of the Valley is served by a 
bus system, but it is overly optimistic to state that the entire Valley 
is served by such a system. Transportation is consistently cited as the 
prime citizen need by social service agencies, planning agencies, and 
public surveys. 
Reply: The statement did not mean to imply that the entire Valley is 
adequately served by a bus system. As the sentence reads in context, it 
only says that the Las Vegas Valley is served by a bus system in the same 
way that it is served by railroads and airline service. 
Comment: P. 68 - The League considers water as the prime factor in 
development and growth in a desert community rather than just one among 
several factors. In the description of the future environment of the 
Las Vegas Valley without the project there is an implied "over-kill" 
definition of water conservation which appears to give the statement a 
pro-growth bias. Many water conservation efforts initiated and im-
plemented now would significantly extend the time SNWP water would be 
available to the residents of the Valley. 
Reply: The Bureau does not consider water availability as the prime 
factor in population growth; it is one among several factors. The 
description of the future environment in the Las Vegas Valley without 
the SNWP was based on the socioeconomic study performed by Drs. White, 
Malamud, and Nixon. These men are recognized experts in this field. 
However, we are aware that other experts may disagree with their con-
clusions. The Bureau would support a program of water conservation, but 
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the implementation of such a program is in the hands of State and local 
officials. 
Comment: Pages 72 & 91 - In light of the December decisions of the 
Regional Planning Council, the Regional Planning Council alternate land 
use plans should be deleted and all comments and projections based on 
the Composite Plan which was approved by the RPC. (The plan which will 
lead to the most haphazard growth). Although the Bureau of Reclamation 
cannot solve local political problems, the agency does have a respon-
sibility to show growth policies are in the hands of the local elected 
officials. 
Reply: The alternate land use plans have been deleted from the 
statement. 
Comment: P. 74 - All tables should indicate the unit of measurement and 
a definition of that unit of measurement. 
Reply: The tables do indicate the unit of measurement. The units of 
measurement have now been spelled out for the reader's convenience. 
Comment: P. 76 - Mould effective water conservation measures diminish 
the erosion problems in the Las Vegas Mash? Mould development of the 
Mash as a recreational area and for supplementary nutrient removal have 
an impact on the erosion factor? 
Reply: Any program which removes water from the Las Vegas Mash, such 
as water conservation or supplementary nutrient removal, would diminish 
the erosion, but only very slightly. The major erosion in the wash is 
caused by floodflows and not the normal return flows. 
Comment: P. 77 - Mill there be any aggravation of the problem of 
nitrate concentrations in the water in various parts of the Valley by 
the addition of the SNMP water through application to lawns, etc.? 
Reply: There probably will be a further degradation of the near 
surface aquifer due to increased use of water for such purposes as 
watering lawns. However, the extent of this degradation is simply not 
known at this time. 
Comment: PP. 86-89 - Increased costs of community services in the face 
of population growth: a) social services include far more than police 
and fire and hospital services. Certainly juvenile services and 
facilities, as well as welfare services and those for the aging must be 
considered in this category, b) Although the DEIS indicates there will 
be increased wastewater flows, runoff and erosion problems, increased 
need for roads, schools, etc., there is no indication given as to the 
magnitude of these problems. 
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Planning again is the key. The study, Costs of Urban Sprawl indicates 
substantial savings in the on-going operation and maintenance costs of 
such services as education, sanitation, police and fire protection, and 
road and utility costs through planned development as opposed to sprawl 
development. This would qualify as a mitigation measure to be suggested 
in the DEIS. 
Reply: a) The social services mentioned in the statement were in no 
way meant to form a definitive list of such services. Rather, certain 
services, such as police protection, fire protection, hospital services, 
etc., were selected as indicators of the future costs in the Valley. 
This list could have been extended almost indefinitely. Me agree that 
in any future detailed urban planning, these additional services will 
have to be considered. 
b) Those future needs which could be quantified, such as 
police protection and additional classrooms, were quantified. Other 
facilities, such as roads, were not quantified because they are contin-
gent upon so many other factors. Likewise, increased erosion and runoff 
depend upon other factors, such as floodflows, and would be difficult to 
quantify. Any prognostication would be merely a guess and hence have 
little value. As far as those return flows due to the second stage, 
these have been quantified and can be found in Chapter III, Part E, 
"Surface Mater." 
c) High density living may constitute a mitigation measure 
for the impacts of urban sprawl. Urban planning, though, is in the 
hands of local officials and we can only give the growth plans they are 
considering. However, a comparison of urban sprawl as opposed to 
concentrated population growth is now given in greater detail at the end 
of Chapter VIII. 
Comment: The work of the 208 Areawide Mastewater Management Agency 
should also be included in terms of efforts to mitigate and control the 
adverse effects of urban run-off, erosion, salinity, etc. 
Reply: A discussion of the "208" Areawide Mastewater Management 
Program is now included in Chapter IV, Part D, "Mater Quality." 
Comment: Mill significant drainage problems be created when water is 
added to previously dry areas in the Valley as the areas develop? 
Reply: Due to the rapid water evaporation rate and quick water 
absorption in dry soils, no drainage problems are anticipated when 
project water is added to dry areas in the Valley. 
Comment: Mhat is the rationale for selection of the particular delivery 
system? Does this delivery system preclude development in certain areas 
of the Valley? 
Reply: The first stage delivered water to the east side of the 
Valley. The second stage is designed to deliver water to the west side 
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of the Valley. The rationale behind this particular delivery system is 
determined by water contracting entities as to potential growth and does 
provide delivery to both sides of the Valley. Therefore, it does not 
preclude development in any area. In fact, it forms a flexible system 
which can be quickly adopted to changing growth patterns. 
Comment: P. 107 - There appears to be a discrepancy in the figures 
reported for the alternatives in importation of water. Pahrump is cited 
as having 6 million afy available which would supply Las Vegas area for 
26 years, yet the Railroad Valley figures show 7 million afy will pro-
vide water for 48 years. 
Reply: This discrepancy has been eliminated in the final statement. 
The reference to the Pahrump Valley alternative providing water to the 
Las Vegas area for 26 years has been deleted since this statement has no 
firm substantiation. The Railroad Valley figure, however, is mentioned 
in the State Engineer's Special Report, Water for Nevada. 
Comment: Appendix V - The information relating to consolidation should 
be deleted because the consolidation bill has been declared unconstitu-
tional and the merger efforts have ceased. 
Reply: The information relating to the consolidation plan has been 
deleted from the final statement. 
A-l 12 
United States Department of the Interior 
NATIONAL PARK SERVICE 
WASHINGTON, D.C. 20240 
Mi REPLY REFER TO! PEB 1 ^ 
L7619 
(WR)REQ 
Memorandum 
To: Commissioner, Bureau of Reclamation ^ 
h i 
Through: Assistant Secretary for Fish and Wildlife and Parks ^  ^ 
From: Director 
Subject: Draft Environmental Statement - Southern Nevada Water Project, 
Second Stage (DES 76-51) 
We have reviewed the draft environmental statement and offer the 
following comments for your consideration. 
COMMENTS ON THE ENVIRONMENTAL STATEMENT 
The statement does not evaluate the impact of the project upon the future 
need for water outside the Las Vegas region. During full development of 
the project 229,000 acre feet of the 300,000 acre feet Nevada State water 
allotment will be diverted for use in the project area. Although credit 
for return flows may be allotted, the statement should indicate what 
effects the small remaining allotment may have on future water require-
ments for Nevada. 
It is likely that increased flows from the project will further erode 
the Las Vegas Wash channel depositing increased quantities of sediment 
into Lake Mead. The statement should quantify the erosional impact on 
the channel that will result and compound from progressive increases in 
return flows. Return flows of the project for 1975 through year 2000 
(page 76) should be shown in proper perspective as percentages of the 
total Las Vegas Wash flow through the channel. 
The desalination plant is designed to improve the water quality of return 
flows to Lake Mead. Increases in sediment load and total dissolved 
solids into Lake Mead will result from flow increases inducing an 
accelerated erosion rate in the channel. The statement should address how 
this problem will offset the benefits of the desalination process as well 
as what impacts upon water quality, recreation, and aquatic life will 
result at Lake Mead. 
Increased head cutting from greater flows may have a direct effect upon 
the proposed desalination plant should the advance continue up the wash. 
The statement should consider mitigation measures to offset increased 
erosion rates and resulting high sediment loads into Lake Mead. 
The statement fails to adequately discuss and evaluate the potential 
effects of the proposed project and its alternatives upon cultural resources 
in the area and, thus, does not allow for a reliable assessment of 
potential impacts to the cultural resources. Also, discrepancies in the 
information contained in the statement are in need of clarification before 
a comprehensive review of the statement will be possible. 
Substantive information is lacking regarding the actual size and extent of 
the project area, its relation to right-of-way boundaries, and precisely 
what areas were covered by the archeological survey. Although page 51 
states an archeological survey of the rights-of-way and sites of all 
proposed features were conducted, the adequacy of the survey cannot be 
assessed until the precise areas covered by the survey (i.e., access roads, 
distribution lines, treatment plant, etc.) are discussed. There is no 
discussion as to whether the alternative route developed to avoid the 
Big Springs area was surveyed to locate any cultural resources that may be 
affected. 
Relative statements such as (page 80) "sites are far enough away from the 
project right-of-way that they will not be affected by the project" 
without further supporting information, do not allow for an adequate 
assessment of the effects upon cultural resources. The location of the 
sites in relation to specific aspects of the project need to be defined 
and discussed in the final statement. 
Because the Big Springs area is located in a controlled access area, greater 
protection may be afforded this site; however, increased access that may 
occur as a result of the project could have an adverse effect upon this 
site and should be discussed in the final statement. Figure 23, depicting 
the location of the Big Springs area, is unclear in terms of discerning 
where the area is in relation to the distribution lines. 
A fourth site (#26 CK 1331) mentioned on page 80 may be adversely impacted 
by the project. It is unclear why this information was not included in 
the discussion of the previous section entitled, "Description of the 
Environment." If there exists a potential threat of adverse impact to 
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this site, then the effects of the project upon this site should be 
assessed and the site evaluated for its National Register of Historic 
Places eligibility. The statement on page 51 that no sites on or eligible 
for inclusion on the National Register will be affected by the project is 
premature until #26 CK 1331 has been evaluated for National Register of 
Historic Places eligibility and the State Historic Preservation Officer 
consulted to determine if this site qualified for inclusion. 
The statement on page 97 that no other known sites (excepting Big Springs) 
will be affected by the proposed project is inconsistent with the informa-
tion contained on page 80 concerning site #26 CK 1331. If it is determined 
that the project will have an adverse effect upon this site, then an 
appropriate mitigation plan should be developed in consultation with the 
State Historic Preservation Officer and the Advisory Council on Historic 
Preservation. Measures designed to alleviate adverse impacts to the site 
should be discussed in the section on mitigation measures. 
While it is true long-range impacts are difficult to measure (page 80), 
indirect impacts to cultural resources, as a result of the proposed project, 
should be discussed. Land disturbance resulting from construction activity 
or increased access to an area may disturb fragile cultural remains. Thus, 
a cultural resource survey designed to locate and describe cultural 
resources that may exist in areas of indirect impact should be conducted 
prior to initiating land modifying activity. 
Several alternatives are discussed in the section "Alternatives to the 
Proposed Plan." Since these alternatives would involve land disturbance 
in areas not included in the proposed plan, the areas should be surveyed 
for cultural resources and the results discussed in the final statement. 
Copies of any archeological reports, including the results of the survey 
conducted by the Bureau of Reclamation archeologist, should be made 
available to the Western Archeological Center, National Park Service, 
P. 0. Box 49008, Tucson, Arizona 85717, to facilitate in a more 
comprehensive review of the final statement. 
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a 
Repy to Comments by the 
National Park Service 
(Memorandum of February 14, 1977) 
Comment: The statement does not evaluate the impact of the project upon 
the future need for water outside the Las Vegas region. During full 
development of the project 229,000 acre feet of the 300,000 acre feet 
Nevada State water allotment will be diverted for use in the project 
area. Although credit for return flows may be allotted, the statement 
should indicate what effects the small remaining allotment may have on 
future water requirements for Nevada. 
Reply: The second stage of the SNMP conforms to the method selected 
by the State of Nevada to allocate its apportionment of Colorado River 
water. The first stage, at full capacity, will deliver 132,000 acre-
feet per year and the second stage, at full capacity, will deliver 
166,800 acre-feet per year. This means that the SNMP will have a total 
delivery capacity of 299,000 acre-feet and not the 229,000 acre-feet 
mentioned in the above comment. A sentence has been added to the state-
ment in Chapter I, Section B. 1, to clarify this point. 
Comment: It is likely that increased flows from the project will 
further erode the Las Vegas Mash channel depositing increased quantities 
of sediment into Lake Mead. The statement should quantify the erosional 
impact on the channel that will result and compound from progressive 
increases in return flows. Return flows of the project for 1975 through 
year 2000 (page 76) should be shown in proper perspective as percentages 
of the total Las Vegas Mash flow through the channel. 
Reply: The section on erosion in the Las Vegas Mash due to the in-
creased return flows has been expanded. It now gives the extent of the 
rather limited information on the subject. Quantification of this 
increased sediment load is not possible at this time. It would be 
difficult to express the second stage return flows as percentages of 
the total flow in the wash to the year 2000. However, for planning 
purposes, we are using a figure of 35-40 percent. The total flow in the 
wash depends upon many unpredictable factors, e.g., the amount of 
rainfall, the total runoff, the activity of the shallow aquifer, etc. 
Regardless, except during periods of rainfall, the return flows of the 
SNMP would constitute the major portion of the total normal return 
flows. 
Comment: The desalination plant is designed to improve the water 
quality of return flows to Lake Mead. Increases in sediment load and 
total dissolved solids into Lake Mead will result from flow increases 
inducing an accelerated erosion rate in the channel. The statement 
should address how this problem will offset the benefits of the de-
salination process as well as what impacts upon water quality, rec-
reation, and aquatic life will result at Lake Mead. 
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Reply: The problem of increased salinity of the Colorado River due to 
river development will not offset the desalination process. Just the 
opposite is true. The increased salinity will be offset by the de-
salination process. That is what the desalination process is for. A 
fuller discussion of the desalination process on the lower Colorado 
River and the Bureau plan to offset water quality impacts caused by the 
development of the river has been added to Chapters III and IV. 
There will be no adverse impacts caused by increased salinity and 
increased sediment loading of the return flows in Las Vegas Mash on 
recreation or aquatic life in Lake Mead that will not be mitigated by 
the Las Vegas Mash Unit, the Advanced Wastewater Treatment Plant, or the 
total Bureau effort directed at quality control on the Colorado River. 
Comment: Increased head cutting from greater flows may have a direct 
effect upon the proposed desalination plant should the advance continue 
up the wash. The statement should consider mitigation measures to 
offset increased erosion rates and resulting high sediment loads into 
Lake Mead. 
Reply: The increased erosion in the wash due to increased flows will 
be reduced by the bypass pipeline of the Las Vegas Mash Unit. A dis-
cussion of this project has been added to the mitigation section. The 
major erosion in the wash, though, and the heaviest sediment loads into 
Lake Mead will not be caused by the SNMP. The heaviest erosion and 
sediment loading in the wash occurs during periods of rainfall and 
subsequent flood conditions in the wash. The Las Vegas Mash Unit will 
not mitigate these conditions as the bypass will not carry floodflows. 
Comment: Substantive information is lacking regarding the actual size 
and extent of the project area, its relation to right-of-way boundaries, 
and precisely what areas were covered by the archeological survey. 
Although page 51 states an archeological survey of the rights-of-way 
and sites of all proposed features were conducted, the adequacy of the 
survey cannot be assessed until the precise areas covered by the survey 
(i.e., access roads, distribution lines, treatment plant, etc.) are 
discussed. There is no discussion as to whether the alternative route 
developed to avoid the Big Springs area was surveyed to locate any 
cultural resources that may be affected. 
Reply: The archeological survey covered an area about 200 feet on 
either side of the pipeline right-of-way and proposed project sites 
which were located on previously undisturbed areas. This survey in-
cluded the right-of-way and sites for the facilities in Lake Mead 
National Recreation Area in accordance with the NPS directions, the 
Foothill lateral, the North lateral, the Pittman lateral, the Mesa 
lateral, the Hacienda Pumping Plant and forebay site, the Valley View 
regulating tank, the Twin Lakes lateral, the Robinson lateral, and the 
Twin Lakes pumping plant and forebay. Other portions of the right-of-
way and other feature sites which lay in already disturbed areas (such 
as under city streets, housing developments, etc.) or paralleled 
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disturbed areas (such as existing pipelines and tunnels) were not sur-
veyed . 
The alternate right-of-way developed to avoid the Big Springs area was 
not surveyed because it lies within an already developed or disturbed 
areas such as housing developments and city streets. 
Comment: Relative statements such as (page 80) "sites are far enough 
away from the project right-of-way that they will not be affected by the 
project" without further supporting information, do not allow for an 
adequate assessment of the effects upon cultural resources. The location 
of the sites in relation to specific aspects of the project need to be 
defined and discussed in the final statement. 
Reply: The locations of the sites were purposely not given in the draft 
statement. Me were attempting to follow the policy recommended by the 
National Park Service not to give specific site locations to reduce 
unauthorized excavations. However, we have given more complete locations 
for the sites in the body of the statement. Exact locations for the 
numbered sites are on file at the University of Nevada, Las Vegas. 
Comment: Because the Big Springs area is located in a controlled access 
area, greater protection may be afforded this site; however, increased 
access that may occur as a result of the project could have an adverse 
effect upon this site and should be discussed in the final statement. 
Figure 23, depicting the location of the Big Springs area, is unclear in 
terms of discerning where the area is in relation to the distribution 
lines. 
Reply: The statement has been revised to point out that the Big Springs 
site is fenced and access to the public is prohibited. This closed 
access will not change as a result of the second stage. 
Comment: A fourth site (#26 CK 1331) mentioned on page 80 may be adversely 
impacted by the project. It is unclear why this information was not 
included in the discussion of the previous section entitled, "Description 
of the Environment." If there exists a potential threat of adverse 
impact to this site, then the effects of the project upon this site 
should be assessed and the site evaluated for its National Register of 
Historic Places eligibility. The statement on page 51 that no sites on 
or eligible for inclusion on the National Register will be affected by 
the project is premature until #26 CK 1331 has been evaluated for 
National Register of Historic Places eligibility and the State Historic 
Preservation Officer consulted to determine if this site qualified for 
inclusion. 
Reply: The discussion of archeological and historical sites in the 
"Description of the Environment" Section has been expanded to include a 
discussion of this fourth site. In addition, the statement that no 
A-118 
known sites are eligible for inclusion in the National Register has been 
replaced with the statement that the eligibility of two of the sites 
will be determined. As the National Park Service is no doubt aware, the 
staff of the Nevada State Historic Preservation Officer is no longer 
considered eligible by the National Park Service to conduct archeo-
logical surveys or to make determinations that sites are qualified for 
inclusion in the National Register of Historic Places. If the National 
Park Service has changed its position and now considers the Nevada State 
Historic Preservation Officer eligible to make such determinations, the 
Bureau will be most willing to consult with the State Historic Preser-
vation Officer further. 
Comment: The statement on page 97 that no other known sites (excepting 
Big Springs) will be affected by the proposed project is inconsistent 
with the information contained on page 80 concerning site #26 CK 1331. 
If it is determined that the project will have an adverse effect upon 
this site, then art appropriate mitigation plan should be developed 
in consultation with the State Historic Preservation Officer and the 
Advisory Council on Historic Preservation. Measures designed to alle-
viate adverse impacts to the site should be discussed in the section on 
mitigation measures. 
Reply: Since the National Park Service declared the Nevada State 
Historic Preservation Officer ineligible to conduct surveys or prepare a 
statewide historic preservation plan, the Bureau now consults directly 
with the Advisory Council on Historic Preservation. A copy of the 
letter from the Advisory Council on Historic Preservation concerning the 
second stage DEIS is included in this section. 
The mitigation section already includes a discussion of what the Bureau's 
mitigation efforts would be in case a historical or archeological site 
is endangered by construction activities. 
Comment: While it is true long-range impacts are difficult to measure 
(page 80), indirect impacts to cultural resources, as a result of the 
proposed project, should be discussed. Land disturbance resulting from 
construction activity or increased access to an area may disturb fragile 
cultural remains. Thus, a cultural resource survey designed to locate 
and describe cultural resources that may exist in areas of indirect 
impact should be conducted prior to intiating land modifying activity. 
Reply: The Bureau considers an archeological survey of all areas that 
may be indirectly impacted by the second stage of the SNWP to be beyond 
the scope of this study. For one thing, growth in the Las Vegas Valley 
will continue with or without the second stage; therefore, the second 
stage will accommodate a growth that is already taking place and will 
not of itself cause the population growth that will eventually impact 
archeological and historical sites. For another thing, future growth 
will occur on land that is in private hands or on land owned by other 
Federal agencies. The Bureau has no control over this land and would be 
unable to control impacts on archeological or historical sites. 
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The second stage will little affect the pattern of future growth in the 
Las Vegas Valley. How growth will occur, how land will be used, and 
ultimately what historical or archeological sites will be impacted will 
be determined by the land use plan in the valley. This plan will be 
developed by State and local authorities and will not be affected by the 
second stage of the SNWP. 
Comment: Several alternatives are discussed in the section "Alternatives 
to the Proposed Plan." Since these alternatives would involve land 
disturbance in areas not included in the proposed plan, the areas should 
be surveyed for cultural resources and the results discussed in the 
final statement. 
Reply: The alternatives discussed in this statement are short term 
solution to the water problems of the Las Vegas Valley and would be very 
expensive to implement. Therefore, they are not nearly as viable as 
alternatives as the second stage plan. For this reason, they have not 
been studied in nearly the detail as the second stage has. For this 
reason, an archeological survey could not realistically be conducted at 
this time. 
However, if any of these alternatives are ever considered as viable and 
plans are made to construct them, an archeological survey of the pro-
posed route would be made as part of an environmental impact statement 
which would have to precede construction. Furthermore, regulations 
exist stipulating that cultural resources be protected and the Bureau 
would have to follow those regulations when the time came. 
Comment: Copies of any archeological reports, including the results of 
the survey conducted by the Bureau of Reclamation archeologist, should 
be made available to the Western Archeological Center, National Park 
Service, P. 0. Box 49008, Tucson, Arizona 85717, to facilitate in a more 
comprehensive review of the final statement. 
Reply: A copy of the survey conducted by the Bureau Archeologist as 
well as a copy of the final statement has been sent to Western Arche-
ological Center. 
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t r e a t m e n t p l a n t . F u r t h e r , i t s t a t e s t h a t t h e S t a t e ' s p o r t i o n 
o f t h e p r o j e c t c o s t s a n d t h e c o s t o f p r o v i d i n g a d d i t i o n a l 
t r e a t m e n t p l a n t c a p a c i t y w i l l b e f i n a n c e d i n i t i a l l y t h r o u g h 
t h e s a l e o f g e n e r a l o b l i g a t i o n b o n d s b a c k e d b y t h e S t a t e . 
I t i s a l s o s t a t e d t h a t t h e s e S t a t e b o n d s w i l l p o s s i b l y 
f i n a n c e s t o r a g e f a c i l i t i e s . S e v e r a l q u e s t i o n s a r i s e a t t h i s 
p o i n t . W h a t s t o r a g e f a c i l i t i e s a r e r e f e r e d t o ? A r e t h e s e 
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f a c i l i t i e s o v e r - a n d - a b o v e t h o s e p r o p o s e d i n t h i s r e p o r t ? I f 
s o , t h e y s h o u l d b e A d d r e s s e d a s M i i n t r i n s i c p a r t o f t h e 
p r o j e c t . H o w i s t h e S t a t e t o p a y o f f t h e b o n d s ? W h a t e f f e c t 
w i l l t h e r e t i r e m e n t o f t h e s e b o n d s h a v e o n t h e c u r r e n t u s e r s 
o f w a t e r i n t h e L a s V e g a s V a l l e y ? W i l l t h e b u r d e n o f 
f i n a n c i n g f a l l e q u a l l y o n t h e c u r r e n t w a t e r u s e r s a n d t h o s e 
n e w u s e r s w h o s e w a t e r w i l l b e s u p p l i e d b y t h e s e c o n d s t a g e ? 
I n a n y s e c t i o n t i t l e d t o t a l c o s t s , o n e w o u l d e x p e c t t h e r e 
t o b e a c o m p l e t e a n d f o r t h r i g h t e v a l u a t i o n o f t h e t o t a l 
f i n a n c i a l c o s t s o f t h e p r o j e c t . P o t e n t i a l l y d o u b l i n g 
t h e a m o u n t o f w a t e r a v a i l a b l e i n t h e L a s V e g a s V a l l e y i s 
g o i n g t o h a v e s e v e r a l s e c o n d a r y c o s t i m p a c t s . One o f t h e 
l a r g e s t o f w h i c h m i g h t b e t h e a d d i t i o n a l c a p a c i t y r e q u i r e d 
t o t r e a t t h e s e w a g e g e n e r a t e d b y t h e i n c r e a s e d d o m e s t i c w a t e r . 
T h e L a s V e g a s V a l l e y i s c u r r e n t l y i n a v e r y d i f f i c u l t 
p o s i t i o n o f h a v i n g t o f i n a n c e a n a d v a n c e d w a s t e w a t e r t r e a t -
m e n t p l a n t , w h o s e c a p a c i t y ^ i t s c u r r e n t l y p r o p o s e d w i l l b e 
i n s u f f i c i e n t t b m e e t t h e t o t a l a n t i c e p a t e d n e e d s a s w o u l d 
b e r e q u i r e d u p o n f u l l o p e r a t i o n o f t h e s e c o n d s t a g e o f t h e 
S N W P . How w i l l t h e c o s t s o f t r e a t i n g t h e V a l l e y ' s i n c r e a s e d 
s e w a g e b r o u g h t u p o n b y t h e s e c o n d s t a g e o f t h e SNWP e f f e c t 
t h e w a t e r p r o j e c t ' s c o n s u m e r s ? A d d i t i o n a l l y u n d e r t h e c o s t 
s e c t i o n , t h e r e s h o u l d b e a n a l y s i s o f t h e t o t a l c o s t o f 
d e v e l o p i n g t h e C o l o r a d o R i v e r a s p r o p o s e d b y t h e B O H . T h e 
SNWP i s b u t o n e o f a s e r i e s o f i n t e r r e l a t e d p r o j e c t s w h i c h 
a r e d e s i g n e d t o . . . i n t h e t e r m s o f t h e B O B . . . " f u l l y d e v e l o p " 
t h e C o l o r a d o R i v e r . M a n y f o t h e s e p r o j e c t s , s u c h a s t h e 
d e s a l i n a t i o n p r o j e c t , a r e o f t e n t i m e s t h e d i r e c t r e s u l t o f 
p r o j e c t s s i m i l a r t o t h e SNWP w h i c h d i v e r t ' r e l a t i v e l y c l e a n 
w a t e r f r o m t h e r i v e r , a n d p l a c e a n a d d i t i o n a l b u r d e n o f 
p o l l u t a n t s a n d s a l t o n t h e r i v e r i n r e t u r n . W h a t i s t h e 
t o t a l b i l l o n t h e p a c k a g e s p r o p o s e d b y t h e BOR f o r d e v e l o p i n g 
t h e C o l o r a d o R i v e r ? How c a n t h e s e c o s t s b e r e d u c e d ? W h a t 
i s t h e " b r e a k e v e n " p o i n t a t w h i c h a d d i t i o n a l d e v e l o p m e n t o f 
t h e r i v e r d o e s n o t o f f s e t t h e c o s t s i n v o l v e d i n c l e a n i n g 
u p a f t e r t h a t d e v e l o p m e n t ? 
On p g 2 0 o f t h e r e p o r t , s e c t i o n t i t l e d " I n t e r r e l a t i o n s w i t h 
o t h e r p r o p o s a l s . " I n t h i s s e c t i o n w o u l d s e e m a l o g i c a l 
p l a c e t o r a d d r e s s i n g t h e p r o p o s e d t o t a l d e v e l o p m e n t o f t h e 
C o l o r a d o R i v e r . T h i s s h o u l d i n c l u d e t h e d e s a l i n a t i o n p r o j e c t s , 
n o t o n l y t h e o n e w i t h i n t h e L a s V e g a s V a l l e y b u t t h o s e e l s e -
w h e r e w i t h i n t h e C o l o r a d o R i v e r B a s i n , a w w e l l a s o t h e r 
w a t e r w i t h d r a w a l p r o j e c t s . 
O n p g 5 3 o f t h e r e p o r t , s e c t i o n t i t l e d " H i s t o r y " . U n d e r h i s t o r y 
w o u l c s e e m t o b e a n o d a p l a i c e t o a d d r e s s p o p u l a t i o n p r o j e c t i o n s 
f o r t h e L a s V e g a s V a l l e y . T h e s e p r o j e c t i o n s a r e t h e f o u n -
d a t i o n f o r t h e s o c i a l a n d e c o n o m i c a n a l y s i s o f t h e S N W P , a n d 
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a r e t h e i m p e t u s p r o m p t i n g t h e BOR t o p r o p o s e t h e s e c o n d s t a g e 
c o n s t r u c t i o n a t t h i s t i m e . I w o u l d t h i n k t h a t s i n c e t h e s e 
p r o j e c t i o n s h a v e s u c h a s i g n i f i c a n t I m p a c t o n t h i s p r o j e c t 
a s w e l l a s n u m e r o u s o t h e r r e l a t e d p r o j e c t s t h a t m o r e t h a n 
f o u r s e n t e n c e s i n t h e s t u d y s h o u l d b e d e v o t e d t o t h e f o r m u -
l a t i o n o f t h e s e p r o j e c t i o n s . T h e r e i s a s e r i o u s q u e s t i o n a s 
t o h o w t h e s e p r o j e c t i o n s w e r e p u t t o g e t h e r . W h a t i s t h e 
f o u n d a t i o n o f t h e s e p r o j e c t i o n s ? W e r e t h e s e p r o j e c t i o n s p u t 
t o g e t h e r i n s o m e p o l i t i c a l b a c k r o o m , o r w e r e t h e y t h e r e s u l t 
o f a t h r o u g h a n a l y s i s o f t h e s o c i a l , e n v i r o n m e n t a l , a n d 
e c o n o m i c c o n d i t i o n s w i t h i n t h e L a s V e g a s V a l l e y ? I f e e l t h e 
L a s V e g a s c o m m u n i t y s h o u l d b e p r e s e n t e d w i t h t h e f a c t s a s t o 
t h e f o u n d a t i o n u n d e r l i n i n g t h e a p p a r e n t j u s t i f i c a t i o n f o r 
t h e S N W P . A s f o r t h e p o p u l a t i o n d i s t r i b u t i o n d i s c u s s e d i n t h e 
n e x t s e c t i o n , a s s h o w n i n t h e f i g u r e t i t l e d " L a s V e g a s 
V a l l e y , 7 0 0 , 0 0 0 p o p u l a t i o n l e v e l ; " t h e s e p r o j e c t i o n s w e r e 
p r e p a r e d f o r t h e L a s V e g a s V a l l e y T r a n s p o r t a t i o n S t u d y i n 
t h e m i d ' 6 0 ' s a n d a r e n o l o n g e r v a l i d . W h e n t h e s e p r o j e c -
t i o n s w e r e m a d e i t w a s a n t i c e p a t e d t h a t t h e N e v a d a T e s t 
S i t e w o u l d b e a n i n c r e a s i n g l y m a j o r e m p l o y e r i n t h e L a s V e g a s 
e c o n o m y , a n d t h e g r o w t h i n t h e V a l l e y w o u l d b e d i r e c t e d 
t o w a r d t h e T e s t S i t e t o t h e N o r t h w e s t . I ' m s u r e y o u ' l l s e e 
I n c l o s e e x a m i n a t i o n o f t h i s p o p u l a t i o n d i s t r i b u t i o n t h a t 
t h e m a j o r t h r u s t o f t h e r e c e n t g r o w t h i n t h e L a s V e g a s 
v a l l e y h a s n o t b e e n t o t h e N o r t h , b u t t o t h e S o u t h . A d d i t i o n -
a l l y , t h e p o p u l a t i o n s s h o w n u n d e r t h i s d i s t r i b u t i o n f o r t h e 
S o u t h e r n p o r t i o n s o f t h e V a l l e y a r e c u r r e n t l y d e i n g e x c e e d e d 
w i t h t h e t o t a l V a l l e y ' s p o p u l a t i o n b u t ^ o f 7 0 0 , 0 0 0 . 
O n p g 6 3 o f t h e r e p o r t , s e c t i o n t i t l e d " w a t e r u s e " . U n d e r 
t h i s s e c t i o n t h e r e s h o u l d b e a n e x a m i n a t i o n o f t h e p e r - c a p i t a 
w a t e r u s e i n t h e L a s V e g a s V a l l e y . A d d i t i o n a l l y t h e r e s h o u l d 
b e a c o m p a r i s o n o f w a t e r u s e i n s i m i l a r c o m m u n i t i e s . T h i s 
s h o u l d l e a d t o a n a l t e r n a t i v e w h i c h h a s n o t b e e n f u l l y d i s c u s s e d 
i n t h i s r e p o r t , a n d t h a t i s t h e a l t e r n a t i v e o f c o n s e r v a t i o n 
- c o n s e r v i n g t h e w a t e r s u p p l y t h r o u g h r e d u c e d c o n s u m p t i o n 
a n d / o r i n v a l l e y r e c y c l i n g . -
A b o r r e c t i o n i n t h e t e x t s h o u l d b e n o t e d o n p a g e 7 3 * I t 
s t a t e s t h a t a n a i r q u a l i t y s t u d y c o n d u c t e d b y T R W , I n c . , 
w a s d o n e i n s u p p o r t o f t h e L a s V e g a s V a l l e y T r a n s p o r t a t i o n S t u d y . 
T h i s i s n o t e n t i r e l y c o r r e n t . T h e TRW s t u d y w a s d o n e u n d e r 
c o n t r a c t w i t h E P A , a n d n o t o f f i c i a l l y c o n n e c t e d w i t h t h e 
T r a n s p o r t a t i o n S t u d y . 
O n P g 7 ^ o f t h e r e p o r t , s e c t i o n t i t l e d " a i r q u a l i t y " . T h i s 
s e c t i o n s e e m s t o b e b a s e d e n t i r e l y u p o n t h e a n a l y s i s w h i c h 
w a s d o n e f o r t h e S t a t e o f N e v a d a D e p a r t m e n t o f H i g h w a y s b y 
A e r o V i r o n m e n t , I n c . , i n 1 9 7 6 . U n f o r t u n a t e l y , f o r t h e B O R , t h e 
s t u d y h a s l i t t l e d i r e c t b e a r i n g o n t h e i m p a c t a n a l y s i s o f t h e 
S N W P , o t h e r t h a n t o p r o v i d e b a s e d a t a . T h i s a n a l y s i s . 
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i n p r o j e c t i n g t h e a i r q u a l i t y i n t h e L a s V e g a s v a l l e y , 
a s s u m e d t h a t t h e s e c o n d p h a s e o f t h e SNWP w o u l d b e c o n -
s t r u c t e d , p r o v i d i n g w a t e r w h i c h w o u l d p o t e n t i a l l y a l l o w 
f o r t h e p o p u l a t i o n a s p r o j e c t e d o n p g 5 3 . T a b l e 1 8 o n 
p a g e 7 4 B w o u l d a p p e a r t o l e a d o n e t o b e l i e v e t h a t i f t h e 
s e c o n d s t a g e w a s n o t b u i l t t h e V a l l e y ' s a i r q u a l i t y w o u l d 
b e w o r s e i n 1 9 9 5 t h a n i f i t w a s b u i l t . A c t u a l l y t h i s i s 
t o t a l l y e r r o n e o u s i n t h a t t h e b u i l d a n d n o b u i l d d e p l i c t e d 
w i t h t h i s d a t a r e f l e c t t h e c o n s t r u c t i o n o f a s e r i e s o f 
h i g h w a y p r o j e c t s a s p r o p o s e d b y t h e S t a t e o f N e v a d a 
D e p a r t m e n t o f H i g h w a y s , a n d h a v e n o r e l a t i o n s h i p w i t h 
b u i l d i n g o r n o t b u i l d i n g t h e s e c o n d s t a g e o f t h e S N W P . 
A n e n v i r o n m e n t a l i m p a c t a n a l y s i s o f t h e SNWP s h o u l d a d d r e s s 
v e r y s p e c i f i c a l l y t h e i m p a c t ( i n c l u d i n g s e c o n d a r y i m p a c t s ) 
o f t h e w a t e r p r o j e c t I t s e l f o n t h e V a l l e y ' s a i r q u a l i t y . 
I f t h e p r o j e c t w a s n o t c o n s t r u c t e d , a s y o u y o u r s e l v e s h a v e 
s t a t e d , t h e r e w o u l d b e f e w e r p e o p l e i n t h e L a s V e g a s 
V a l l e y i n 1 9 9 5 t h a n i f t h e p r o j e c t w a s s u p p l y i n g w a t e r t o 
t h e V a l l e y . A d d i t i o n a l l y , t h e l a n d u s e p a t t e r n s t h a t w o u l d 
e x i s t u n d e r a n o - b u i l d s i t u a t i o n w o u l d p o t e n t i a l l y b e v e r y 
d i f f e r e n t t h a n t h o s e c o n d i t i o n s w h i c h w e r e a s s u m e d b y A e r o -
v i r o n m e n t — I m i g h t a d d i t i o n a l l y p o i n t o u t t h a t t h e r e i s 
n o d o c u m e n t a t i o n w i t h i n y o u r r e p o r t a s t o e x a c t l y w h a t p o p -
u l a t i o n w n d l a n d u s e c o n f l g u a t l o n s w e r e u s e d t o g e n e r a t e 
t h e a i r q u a l i t y a n a l y s i s , a s e r i o u s d e f i c i e n c y . — I 
" h a p p e n " t o b e a w a r e t h a t t h e b a s i c p o p u l a t i o n d i s t r i b u t i o n 
a n d l a n d u s e c o n f i g u r a t i o n u s e d i n t h e a n a l y s i s i s s i m i l a r 
t o t h a t o n p g 5 6 o f t h e r e p o r t : h o w e v e r , t h e r e w e r e d i f f e r -
e n c e s a n d i n b o t h c a s e s t h e p r o j e c t i o n s u s e d d o n o t r e p r e s e n t 
r e a l i t y . — S e e p r e v i o u s d i s c u s s i o n i n r e g a r d s t o p o p u l a t i o n 
d i s t r i b u t i o n . - -
Y o u r a t t e m p t t o d i s c u s s t h e I m p a c t o f t h e p r o j e c t o n L a k e M e a d 
o n p g 7 6 f a l l s f a r s h o r t o f t h e a n a l y s i s w h i c h s h o u l d b e 
p r e s e n t i n t h e E I S a s t o r e l a t i n g t h e p r o j e c t s I m p a c t o n 
t h e C o l o r a d a R i v e r b a s i n a n d i t s t o t a l d e v e l o p m e n t , a n d 
t h e u l t i m a t e e f f e c t o n t h e w a t e r q u a l i t y a n d q u a n t i t y 
c r o s s i n g t h e U . S . - M e x i c a n b o r d e r . 
T h e p o p u l a t i o n d i s t r i b u t i o n d i s c u s s i o n w h i c h b e g a n s o n p g 
8 1 i s n o l o n g e r v a l i d . T h e C l a r k C o u n t y R e g i o n a l P l a n n i n g 
C o u n c i l h a s r e d i r e c t e d t h e i r p r o g r a m a n d t h e p l a n s c e n a r i o s 
a s d i s c u s s e d u n d e r t h i s s e c t i o n a r e n o l o n g e r i n c o n s i d e r a -
t i o n . I n a n y c a s e , t h e l a n d u s e p r o j e c t i o n s u t i l i z e d w i t h i n 
t h e r e p o r t s h o u l d b e a t l e a s t i n t e r n a l l y c o n s i s t a n t . r e . 
p r o j e c t i o n s u s e d f o r a i r q u a l i t y a n a l y s i s . 
Y o u r e m p l o y m e n t p r o j e c t i o n s a s c o n t a i n e d o n p g 8 4 A , t a b l e 
2 1 , a r e l a c k i n g i n t h a t t h e y o n l y r e l a t e t o t h e e m p l o y m e n t 
i n t h e L a s V e g a s V a l l e y w i t h t h e c o n s t r u c t i o n o f t h e s e c o n d 
s t a g e o f t h e S N W P . I n a c o m p l e t e a n a l y s i s t h e r e s h o u l d b e 
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a comparison of the Valleys employment with and without the 
proposed project. As a person who has spent the major 
portion of my life in the Las Vegas Valley, I find it hard 
to imagine the resort industry nearly tripling from the 
existing conditions during the next fifteen years as called 
for under your employment projections. Is there enough 
available capital to build two more "Las Vegas Strips" and 
two additional downtown "Casino Centers"? I think you best 
reexamine these growth projections. Considering the lead 
time necessary for the planning, design, and construction 
cf major casinos; your projections border on the ridiculous. 
On pg 102 of the report, section titled "Irreversible 
commitments of resources." The report addresses the use 
of approximately 12 acres of land for the permenate project 
facilities. The report should additionally address the 
consumption of land and natural habltate made possible by the 
addition of the second stage water to the Las Vegas Valley 
which will allow the urban area to grow in size. The impact 
on this resource of land and habltate should be addressed 
in the build and no-build situations. 
O n p g 1 1 7 o f t h e r e p o r t , s e c t i o n t i t l e d " r e c o m m e n d e d p l a n 
w i t h o u t F e d e r a l F u n d i n g " . T h e p o s s i b l i t y o f f u n d i n g t h e 
p r o p o s e d p r o j e c t w i t h o u t t h e F e d e r a l l y s u b s i d i z e d i n t e r e s t 
r a t e o f 3 ^ % I s a d d r e s s e d . T h e i m p a c t o f f i n a n c i n g t h i s p r o -
j e c t w i t h o u t t h e l o w e r t h a n m a r k e t i n t e r e s t r a t e s h o u l d b e 
f u l l y d i s c u s s e d I n t h e t e r m s o f i t s e f f e c t o n t h e u s e r s w h o 
w i l l p r o b a b l y b e p a y i n g t h e p r o j e c t ' s c o s t s . 
O n p g 1 1 9 o f t h e r e p o r t , s e c t i o n t i t l e d " a l t e r n a t i v e o f 
n o a c t i o n t o I n c r e a s e w a t e r s u p p l i e s " . T h i s s e c t i o n d i s c u s s e s 
w a t e r c o n s e r v a t i o n m e a s u r e s v e r y g e n e r a l l y , a n d c o n c l u d e s t h a t 
t h e c o s t o f t h e s e " e m e r g e n c y " m e a s u r e s w o u l d n o r m a l l y b e 
p r o h i b i t i v e . I n m a k i n g t h i s s t a t e m e n t , t h e BOR s h o u l d 
b a c k u p t h e a p p a r e n t a s s u m p t i o n t h a t w a t e r c o n s e r v a t i o n 
m e a s u r e s a r e p r o h i b i t i v e l y e x p e n s i v e t o i m p l e m e n t . T h e 
d a y m a y c o m e — o r h a v e a l r e a d y c o m e — w h e n i t m i g h t b e 
p r o h i b i t i v e l y e x p e n s i v e t o n o t t r e a t w a t e r a s t h e p r e c i o u s 
c o m m o d i t y i t i s i n a d e s e r t c l i m a t e . S h o w s o m e f a c t s . How 
e x p e n s i v e ? W h a t m e a s u r e s c o u l d a n d s h o u l d b e c o n s i d e r e d ? 
W h a t e f f e c t w o u l d t h e y h a v e ? 
On pg 121, under the some section, the method of limiting 
the future demands on the Valleys water supply by limiting 
the number of new water connections is discounted by 
stating that such a method of rationing wtuld be undesir-
able because it would permit low value uses of water to con-
tinue. It is presumed that these low value uses would be 
such things as parks, golf courses, and lawns; however, 
on pg 122 it states that parks, golf courses, and lawns 
are an intrinsic part of the way of life in the Las Vegas 
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V a l l e y . I t w o u l d s e e m t o me t h a t t h e i n c o n s i s t a n t r a t i o n a l 
u s e d i n t h i s s e c t i o n i s d i r e c t i n g i t s e l f t o w a r d s t h e c o n c l u s i o n 
t h a t g r o w t h i n t h e L a s p e g a s V a l l e y c a n n o t b e c o n t r o l l e d . 
O b v i o u s l y t h e a u t h o r o f t h i s s e c t i o n n e e d s t o b r i e f h i m s e l f 
o n t h e g r o w t h m a n a g e m e n t t e c h n i q u e s w h i c h a r e p r o v i n g t h e m s e l v e s 
t o b e p r a c t i c a l , a c c e p t a b l e , a n d e f f e c t i v e i n v a r i o u s c o m -
m u n i t i e s t h r o u g h o u t t h e U . S . I t w o u l d a p p e a r t h a t t h e a u t h o r 
f e e l s t h a t t h e o n l y w a y t o m a n a g e g r o w t h i s b y c o n t r o l l i n g 
t h e e c o n o m y , a n d b y c o n t r o l l i n g t h e f r e e e c o n o m y y o u a r e 
i n t r o d u c i n g t h e p o s s i b l y o f a d d i t i o n a l s o c i a l a n d e c o n o m i c 
d i s c r i m i n a t i o n . I n a s o c i e t y a s c o m p l e x a s o u r s , e c o n o m i c 
g r o w t h c a n o n l y t a k e p l a c e u n d e r f a v o r a b l e c o n d i t i o n s 
— i n c l u d i n g p h y s i c a l e n v i r o n m e n t a l c o n d i t i o n s . - -
T h e p r e m i s e o f t h e a u t h o r t h a t b y r e d u c i n g t h e c u r r e n t 
g r o w t h p h e n o m e n o m w i t h i n t h e V a l l e y t h a t t h e r a t i o C f 
" n e w " r e s o r t s t o " o l d " r e s o r t s w o u l d s h i f t ; a n d t h e r e f o r e . 
L a s p e g a s w o u l d l o s s i t s " a p p e a l " . I s t o t a l l y u n f o u n d e d 
i n t h e h i s t o r y o f $ a s P e g a s . O v e r t h e y e a r s t h i s h a s n o t 
b e e n d e m o n s t r a t e d , i n t h a t m a n y I f n o t a l l o f t h e r e s o r t s 
h a v e o t o n e t i m e o r a n o t h e r u n d e r g o n e v e r y e x t e n s i v e 
r e c o n s t r u c t i o n a n d m o d e r n i z a t i o n p r o j e c t s . T h e i n d u s t r y 
r e c o g n i z e s t h a t i t m u s t k e e p a " n e w f a c e " i n o r d e r t o 
s u r v i v e . I d o n ' t f e e l t h a t b y p o t e n t i a l l y l i m i t i n g t h e 
n u m b e r o f n e w c a s i n o s , t h a t t h e e x i s t i n g r e s o r t o p e r a t o r s 
w o u l d a b a n d o n t h e p r o v e n w a y s . 
I w i l l c l o s e w i t h o n e o f t h e m o s t d i s t u r b i n g a s p e c t s o f t h e 
r e p o r t . O b v i o u s l y o n p g 1 2 3 t h e a u t h o r a d d r e s s e d a n a r e a 
i n w h i c h h e p o s s e s s e d l i t t l e k n o w l e d g e a n d n o f a c t s . 
I t s t a t e s t h a t i n c r e a s e d p o p u l a t i o n d e n s i t y u n d e r l i m i t e d 
w a t e r c o n d i t i o n s c o u l d h a v e a d i r e c t I m p a c t o n t h e a r e a s 
h e a l t h . T h e a r e a w o u l d p r o b l y e x p e r i e n c e t h e p r o b l e m s o f 
o t h e r h i g h d e n s i t y a r e a s s u c h a s h i g h e r c r i m e r a t e s , 
i n c r e a s e d t r a f f i c c o n g e s t i o n , a n d I n c r e a s e d a i r p o l l u t i o n . 
T h e r e i s a b s o l u t e l y n o s u b s t a n t i a l e v i d e n c e t o i n d i c a t e t h a t 
b y l i m i t i n g t h e s u p p l y o f w a t e r t o t h e L a s V e g a s V a l l e y 
t h e r e w o u l d b e a n i n c r e a s e , i n t r a f f i c c o n g e s t i o n a n d a n 
i n c r e a s e i n a i r p o l l u t i o n . B y t h e c o n t r a r y , i t c o u l d p o s s i b l y 
b e s h o w n t h a t t r a f f i c c o n g e s t i o n a n d a i r p o l l u t i o n w o u l d 
d e c r e a s e o v e r a p e r i o d o f t i m e i f t h e s u p p l y o f w a t e r t o t h e 
V a l l e y w a s p r o p e r l y m a n a g e d . T h i s i s a n a r e a w h e r e t h i s 
r e p o r t i s s e r i o u s l y l a c k i n g i n i t s i n d e p t h a n a l y s i s o f t h e 
I m p a c t o f m a n a g i n g a w a t e r r e s o u r c e t o t h e b e s t a d v a n t a g e 
o f a l l c o n c e r n e d r a t h e r t h a n s i m p l y d e v e l o p i n g t o t h e 
f u l l e s t e x t e n t p o s s i b l e . A d d i t i o n a l l y t h e a u t h o r s t a t e s t h a t 
b y l i m i t i n g t h e a m o u n t o f w a t e r a v a i l a b l e t o t h e V a l l e y 
t h a t t h e g e n e r a l q u a l i t y o f l i f e i n t h e c o m m u n i t y w o u l d 
d e t e r i o r a t e . A s o n e w h o a r r i v e d i n t h e L a s V e g a s A r e a 
p r i o r t o t h e m a j o r g r o w t h o f t h e l a t e 5 0 ' s , 6 0 ' s , a n d 7 0 ' s ; 
i t i s h a r d t o i m a g i n e t h e q u a l i t y o f l i f e d e t e r i o r a t i n g 
b y m a n a g i n g t h e n u m b e r o f p e o p l e l i v i n g i n t h e l a s V e g a s V a l l e y . 
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Again I apologize in the delay in transmitting my comments, 
eventhough I have not been appraised as to the "deadline" 
for submitting comments. It's very difficult to direct 
comments inregards to such a significant project when the 
agency proposing the project has not presented the full 
picture. I would appreciate receiving a copy of the final 
EIS when it is published. 
cc: Regional Administrator, Environmental Protection Agency 
Commissioner, Bureau of Reclamation 
Council on Environmental Quality 
Nevada Environmental Commission 
Clark County District Health Department 
Nevada State Division of Colorada River Resources 
Nevada Desert Research Institute 
Las Vegas Group, Toiyabe Chapter, Sierra Club 
Mr. Earl M. Blauner 
Dr. V. T. White 
Thank you 
J. Steven Borroum 
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Reply to Comments by 
Mr. J. Steven Borroum 
(Letter of February 16, 1977) 
Comment: On pg 10 of the report, section titled "The total cost of 
the project." In this section it states that the Federal portion of the 
proposed expenditures for the second stage will amount to 89 million 
dollars. Additionally, the report states that the State of Nevada will 
finance the difference between current cost estimate of 110 million 
dollars and the Federal appropriation. The report goes on to state that 
the Division of Colorado River Resources is pursuing legislative action 
to obtain the authority for funding the difference of 21 million dollars. 
A question arises here as to how is this going to be funded? Is it 
proposed to be funded with additional State bonds being issued, or will 
additional Federal funds be appropriated? The next paragraph goes on to 
state that the State will have an associated cost of 28.5 million dollars 
for an expanded treatment plant. Further, it states that the State's 
portion of the project costs and the cost of providing additional treat-
ment plant capacity will be financed initially through the sale of 
general obligation bonds backed by the State. It is also stated that 
these State bonds will possibly finance storage facilities. Several 
questions arise at this point. What storage facilities are referred to? 
Are these facilities over-and-above those proposed in this report? If 
so, they should be addressed as an intrinsic part of the project. How 
is the State to pay off the bonds? What effect will the retirement of 
these bonds have on the current users of water in the Las Vegas Valley? 
Will the burden of financing fall equally on the current water users and 
those new users whose water will be supplied by the second stage? 
Reply: a) It is not known at this time how the State will cause to be 
funded the difference of 21 million dollars, but it is assumed it will 
be through the sale of general obligation bonds. 
b) Originally storage facilities were considered as part of the second 
stage, but they have since been deleted from the plan. Reference to 
storage facilities have been deleted from the statement. 
c) The bonds will be paid off from revenues gained from the sale of the 
water to the consumer. 
d) The cost of SNWP water to the consumer will increase by about 35-40 
percent to retire bonds issued to pay for the second stage. 
e) The second stage will be divided equally between users of first 
stage water and users of second stage water. As far as the water consumer 
is concerned, the first and second stage will be treated as one system. 
Comment: In any section titled total costs, one would expect there to 
be a complete and forthright evaluation of the total financial costs of 
the project. Potentially doubling the amount of water available in the 
Las Vegas Valley is going to have several secondary cost impacts. One 
of the largest of which might be the additional capacity required to 
treat the sewage generated by the increased domestic water. The Las Vegas 
Valley is currently in a very difficult position of having to finance an 
A-l 28 
advanced wastewater treatment plant, whose capacity as its currently 
proposed will be insufficient to meet the total anticipated needs as 
would be required upon full operation of the second stage of the SNMP. 
How will the costs of treating the Valley's increased sewage brought 
upon by the second stage of the SNMP affect the water project's con-
sumers? 
Reply: The advanced water treatment plant is sized to handle the full 
domestic flows of the Southern Nevada Mater Project. The method of 
financing the AMT plant is explained in the following excerpt from the 
Final Environmental Impact Statement on the Las Vegas Mash/Bay Pollution 
Abatement Project prepared by the Environmental Protection Agency: 
"The project costs of the wastewater treatment system 
are expected to be based on a cost sharing formula 
consisting of a 75 percent contribution by the 
Federal Government and a 25 percent contribution from 
local governments. This is based on the stipulation 
that the treatment system protects the natural environ-
mental and the overall long-term productivity of the 
area. 
"Local funds will be raised by the sale of revenue bonds. 
The bonds would be paid back by increasing the cost of 
sewer service. Mhen the project reclaims wastewater to 
provide a quality equal to that of domestic water, it is 
proper to increase the cost to reflect the added cost of 
providing water." 
The local portion of the total cost will be paid back by increasing 
the sewer cost to the individual user. Mhat this means to the water 
project's consumers is as follows. Beginning July 1, 1977, the sewer 
rate will go up 42 cents a month for a single family unit to repay the 
capital costs of the AMT plant. On July 1, 1980, the sewer rate will go 
up an additional $1.83 to pay for operation and maintenance of the AMT 
plant. 
Secondary treatment costs may also rise in the future to handle domestic 
flows. How much of an increase, if any, is not known at this time. Any 
possible increase will be determined by the compliance schedule being 
followed at the time by the Clark County Sanitation District. 
Comment: Additionally under the cost section, there should be analysis 
of the total cost of developing the Colorado River as proposed by the 
BOR. The SNMP is but one of a series of interrelated projects which are 
designed to...in the terms of the BOR..."fully develop" the Colorado 
River. Many of these projects, such as the desalination project, are 
often times the direct result of projects similar to the SNMP which divert 
relatively clean water from the river, and place an additional burden of 
pollutants and salt on the river in return. Mhat is the total bill on 
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the packages proposed by the BOR for developing the Colorado River? How 
can these costs be reduced? What is the "break even" point at which 
additional development of the river does not offset the costs involved 
in cleaning up after that development? 
Reply: Once the construction of the Central Arizona Project and the 
Southern Nevada Mater Project is completed, the lower basin of the 
Colorado River will be fully developed. The development of the upper 
basin is now in progress and will continue after the development of the 
lower basin is complete. The overall salinity control program along the 
Colorado River is in response to the development of the upper basin. 
The Bureau's program is to maintain the 1972 salinity levels in the 
Colorado River. Maintaining the 1972 salinity levels will fulfill our 
treaty commitments to Mexico. 
The total "bill" for developing the Colorado River is a difficult 
question to answer. Congress authorizes money on a project by project 
basis, and not on a total development package. So we can only discuss 
the specific costs of specific projects that have reached the feasibility 
stage. 
Once a project reaches the feasibility stage, it is the most efficient 
project that can be designed to fulfill its function while preserving 
environmental values to the maximum extent possible. Barring future 
developments or technological breakthroughs, this is the best way we 
know to reduce costs. 
No known "break-even" point at which future benefits of development are 
exceeded by salinity control costs exists at this time. The total 
Colorado River system, including development and salinity control, is a 
dynamic system. Salinity control is a basin-wide program and is not 
determined on a project by project basis. Therefore the costs of 
salinity control cannot be realistically balanced against one project or 
a series of projects. Each project proposed is analyzed for how much 
salt it will contribute to tne Colorado River as opposed to how much 
salt the total salinity control program will remove. Each project is 
analyzed to see if we can still meet 1972 salinity standards after 
implementing the project. The SNMP was analyzed from this point of view 
and it was determined that the SNMP could be implemented and 1972 salinity 
standards maintained within the framework of existing salinity control 
programs. 
Comment: On pg 20 of the report, section titled "Interrelations with 
other proposals." In this section would seem a logical place for 
addressing the proposed total development of the Colorado River. This 
should include the desalination projects, not only the one within the 
Las Vegas Valley but those elsewhere within the Colorado River Basin, as 
well as other water withdrawal projects. 
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Reply: A discussion of the cumulative impacts on water quality in the 
Colorado River caused by development has been added to Chapter III, 
Section E, "Mater Supply and Quality," Part 3, "Colorado River." In 
addition, a fuller discussion of the Bureau Salinity Control Program has 
been added to Chapter IV, Section D, "Mater Quality." 
Comment: There is a serious question as to how these projections were 
put together. Mhat is the foundation of these projections? Mere these 
projections put together in some political backroom, or were they the 
result of a thorough analysis of the social, environmental, and economic 
conditions within the Las Vegas Valley? 
Reply: The population projections used in this statement were those 
furnished by the Clark County Regional Planning Council. They were 
published in 1972 and were based on a transportation study performed at 
that time. Although the Clark County Regional Planning Council never 
accepted the methodology to compute these projections, they did adopt 
the projections themselves. These are the only projections officially 
approved for regional planning undertakings and were therefore used in 
this statement. New population projections are presently being prepared 
by the Clark County Regional Planning Council and should be published 
sometime this summer. It is not expected that they will turn out to be 
significantly different than the ones presently being used. 
Comment: On pg 63 of report, section titled "water use." Under this 
section there should be an examination of the per-capita water use in 
the Las Vegas Valley. Additionally there should be a comparison of 
water use in similar communities. This should lead to an alternative 
which has not been fully discussed in this report, and that is the 
alternative of conservation - conserving the water supply through 
reduced consumption and/or in valley recycling. 
Reply: The Bureau is aware that per capita water use in the Las Vegas 
Valley is far higher than that in similar desert communities and has so 
indicated in the statement. A comprehensive study of the possibilities 
of water conservation in the Las Vegas Valley has never been performed; 
however, what studies that have been conducted in this area indicate 
that water conservation is a potentially viable alternative to the 
second stage. Regardless of whether it constitutes a viable alternative 
or not, the enactment of such a conservation program is beyond the 
authority of the Bureau of Reclamation. 
Comment: A correction in the text should be noted on page 73. It 
states that an air quality study conducted by TRM, Inc., was done in 
support of the Las Vegas Valley Transportation Study. This is not 
entirely correct. The TRM study was done under contract with EPA, and 
not officially connected with the Transportation Study. 
Reply: Correction made. 
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Comment: On pg 73 of the report, section titled "air quality." This 
section seems to be based entirely upon the analysis which was done for 
the State of Nevada Department of Highways by Aerovironment, Inc., in 
1976. Unfortunately, for the BOR, the study has little direct bearing 
on the impact analysis of the SNMP, other than to provide base data. 
Reply: The two studies used in the air quality section are given as the 
one done by TRW and those done by Aero Vironment, Inc. As far as we 
know, these are the only two published air studies available at this 
time. 
Comment: An environmental impact analysis of the SNMP should address 
very specifically the impact (including secondary impacts) of the water 
project itself on the valley's air quality. 
Reply: As indicated in the statement, the only direct impacts on air 
quality caused by the SNMP will be temporary ones caused by construction 
activities. The secondary impacts of the SNMP will be caused by the 
population growth associated with the increased water supply. This 
population growth will cause the significant impacts on air, not the 
SNMP itself. Using the best information available, we addressed the 
secondary impacts on air quality caused by population growth. 
Comment: Your attempt to discuss the impact of the project on Lake Mead 
on page 76 falls far short of the analysis which should be present in 
the EIS as to relating the projects impact on the Colorado River basin 
and its total development, and the ultimate effect on the water quality 
and quantity crossing the U.S. - Mexican border. 
Reply: A discussion of the cumulative impacts on water quality caused 
by development of the Colorado River has been added to Chapter III. A 
discussion of the salinity control program now being proposed by the 
Bureau has been added to Chapter IV. 
Comment: The population distribution discussion which begins on pg 81 
is no longer valid. The Clark County Regional Planning Council has 
redirected their program and the plan scenarios as discussed under this 
section are no longer in consideration. In any case, the land use 
projections utilized within the report should be at least internally 
consistant. Re: Projections used for air quality analysis. 
Reply: The population distribution discussion has been amended. 
Comment: Your employment projections as contained on pg 84A, table 21, 
are lacking in that they only relate to the employment in the Las Vegas 
Valley with the construction of the second stage of the SNMP. In a 
complete analysis there should be a comparison of the Valleys employment 
with and without the proposed project. As a person who has spent the 
major portion of my life in the Las Vegas Valley, I find it hard to 
imagine the resort industry nearly tripling from the existing conditions 
during the next fifteen years as called for under your employment 
projections. Is there enough available capital to build two more "Las Vegas 
Strips" and two additional downtown "Casino Centers?" I think you best 
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reexamine these growth projections. Considering the lead time necessary 
for the planning, design, and construction of major casinos; your pro-
jections border on the ridiculous. 
Reply: The population projections used in this statement were those 
furnished by the Clark County Regional Planning Council. As mentioned 
earlier, these projections were originally made in 1972. They are 
presently being revised and new projections are due to be published this 
summer. However, the new projections are not expected to differ signifi-
cantly from the 1972 projections. 
Comment: On pg 102 of the report, section titled "Irreversible commit-
ments of resources." The report addresses the use of approximately 
12 acres of land for the permanent project facilities. The report 
should additionally address the consumption of land and natural habitat 
made possible by the addition of the second stage water to the Las Vegas 
Valley which will allow the urban area to grow in size. The impact on 
this resource of land and habitat should be addressed in the build and 
no-build situations. 
Reply: Chapter III, Section I, Part 5 has been expanded to include 
acreages of future land use in the Las Vegas Valley. 
Comment: On pg 117 of the report, section titled "recommended plan 
without Federal Funding." The possibility of funding the proposed 
project without the Federally subsidized interest rate of 3-1/4% is 
addressed. The impact of financing this project without the lower than 
market interest rate should be fully discussed in the terms of its 
effect on the users who will probably be paying the project's costs. 
Reply: The difference between Federal financing and private financing 
is discussed in Chapter VIII, Section C. 
Comment: On pg 119 of the report, section titled "alternative of 
no action to increase water supplies." This section discusses water 
conservation measures very generally, and concludes that the cost of 
these "emergency" measures would normally be prohibitive. In making 
this statement, the BOR should backup the apparent assumption that water 
conservation measures are prohibitively expensive to implement. The 
day may come -- or have already come -- when it might be prohibitively 
expensive to not treat water as the precious commodity it is in a 
desert climate. Show some facts. How expensive? Mhat measures could 
and should be considered? Mhat effect would they have? 
Reply: Me have deleted the word "prohibitively", which we agree may 
imply a value judqment which we do not care to make. However, as far 
as the cost of these "emergency" measures, we are following the con-
clusions of Drs. Mhite, Malamud, and Nixon in their socioeconomic study 
titled, "Socioeconomic Impacts of the Second Stage of the Southern 
Nevada Mater Project and Its Alternatives." Me refer the reader to 
page 9 through 15 of this report w^ch gives a discussion of the extent 
and costs of these "emergency" measures. 
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Comment: On pg 121, under the same section, the method of limiting the 
future demands on the Valleys water supply by limiting the number of new 
water connections is discounted by stating that such a method of rationing 
would be undesirable because it would permit low value uses of water to 
continue. It is presumed that these low value uses would be such things 
as parks, golf courses, and lawns; however, on pg 122 it states that 
parks, golf courses, and lawns are an intrinsic part of the way of life 
in the Las Vegas Valley. It would seem to me that the inconsistant 
rational used in this section is directing itself towards the conclusion 
that growth in the Las Vegas Valley can not be controlled. 
Reply: Parks, golf courses, and lawns are essential features as long as 
there is enough water to maintain them. In the event of a water shortage, 
though these features may be essential to maintaining a way of life, 
they may become undesirable because they would consume large amounts of 
a scarce resource. The only conclusion that the statement draws is 
that, in the event of a water shortage in the Las Vegas Valley, the 
current way of life would change. It draws no conclusion that growth in 
the valley can or cannot be controlled. 
Comment: I will close with one of the most disturbing aspects of the 
report. Obviously on pg 123 the author addressed an area in which he 
possessed little knowledge and no facts. It states that increased 
population density under limited water conditions could have a direct 
impact on the areas health. The area would probably experience the 
problems of other high density areas such as higher crime rates, increased 
traffic congestion, and increased air pollution. There is absolutely no 
substantial evidence to indicate that by limiting the supply of water to 
the Las Vegas Valley there would be an increase in traffic congestion 
and an increase in air pollution. By the contrary, it could possibly be 
shown that traffic congestion and air pollution would decrease over a 
period of time if the supply of water to the valley was properly man-
aged. This is an area where this report is seriously lacking in its 
indepth analysis of the impact of managing a water resource to the best 
advantage of all concerned rather than simply developing to the fullest 
extent possible. Additionally the author states that by limiting the 
amount of water available to the Valley that the general quality of life 
in the community would deteriorate. As one who arrived in the Las Vegas 
Area prior to the major growth of the late 50's, 60's and 70's; it is 
hard to imagine the quality of life deteriorating by managing the number 
of people living in the Las Vegas Valley. 
Reply: The statement on page 123 has been revised to clarify what is 
meant by increased pollution and traffic congestion due to high density 
population. The total amount of pollution in the Valley may not be as 
great, but the localized pollution in the areas of the greatest popula-
tion density would probably be higher. Traffic congestion would prob-
ably not be as great throughout the Valley but, again, it would probably 
be greater in the areas of high population concentration. As far as 
increased crime and a decreasing quality of life due to limited water 
A-l 34 
supplies, those were conclusions arrived at by Drs. White, Malamud, and 
Nixon in a socioeconomic study contracted by the Bureau. Though these 
gentlemen are recognized experts in the field, we realize that there are 
other experts who arrive at differing conclusions. 
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February 25, B333 
Mr. Manuel Lopez, Jr., Regional Director 
Lower Colorado Regional Office 
U . S. Bureau of Reclamation 
Post Office Box 427 
Boulder City, Nevada 89005 
Dear Mr. Lopez: 
In response to your letter of December 8, 1976, we have 
reviewed the Draft Environmental Statement on the Southern 
Nevada Water Project, Second Stage, (DES 76-51) prepared by the 
Bureau of Reclamation. 
Our comments were coordinated with those of other State of 
California agencies through the State Clearinghouse,and it is our 
understanding that a coordinated State response is forthcoming. 
However, because this response may not be received in your office 
prior to the February 28 deadline, we are sending our comments 
directly to you. If the coordinated state response is received 
in time, please use those comments in lieu of this letter. 
The Board has no objections to this project, but the draft 
environmental statement should clarify or cover the following 
items in greater detail: 
Page 7t second full paragraph 
This paragraph contains several errors, and it is suggested 
that it be rewritten as follows: "An apportionment of the waters 
of the Lower Colorado River Basin was made by the U . S. Supreme 
Court in its 1964 Decree in Arizona v. California (373 U . S. 546,565). 
Out of the first 7*5 million acre-feet per year of mainstream water 
available to satisfy consumptive uses in Nevada, Arizona, and 
California, Arizona is apportioned 2.8 million acre-feet per year; 
California, 4 .4 million acre-feet per year; and Nevada, 300,000 
acre-feet per year. Any surplus water that may be available from 
the mainstream is apportioned with 50 percent to California, 46 
percent to Arizona, and 4 percent to Nevada. Under the Mexican 
Water Treaty of 1944, Mexico is allotted 1,500,000 acre-feet of 
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water each year from the Colorado River. The United States has 
executed a contract with the State of Nevada to provide for the 
consumptive use of 300,000 acre-feet of water per year from the 
mainstream of the Colorado River, subject to its availability under 
the provisions of the various documents comprising the "Law of the 
River." 
Page first sentence of first paragraph 
This sentence is also in error and should be restated as 
follows: "Article II of the Supreme Court Decree in Arizona v. 
California specifies how the consumptive use of mainstream Colorado 
River water supplies are to be apportioned. Article I defines con-
sumptive use as diversion from the stream less such return flow 
thereto as is available for consumptive use in the United States or 
in satisfaction of the Mexican Treaty obligation. Article V require: 
the United States to prepare records of diversions from the main-
stream, return flows, and consumptive use of water." 
Page next to last line of second paragraph 
"Page 19" should be "page 20." 
Page 9, 6th full paragraph 
After sentence ending with words "Supreme Court Decree," add 
the following sentence: "This proposal by the State of Nevada is 
presently being studied by the Bureau of Reclamation and the States 
of Arizona, California, and Nevada, but no agreement thereon has 
been reached. A different method of crediting return flows was 
used by the Bureau of Reclamation for the 1975 calendar year report 
on compilation of records in accordance with Article V of the Decree 
in Arizona v. California." 
Page 20, paragraph at bottom 
The second sentence in this paragraph regarding Nevada's 
Colorado River water should be reworded. The words "entitled to" 
should be replaced with "apportioned" to be consistent with the 
1964 Supreme Court Decree. 
The last two sentences regarding the proposed desalting plant 
convey the opposite of what was intended, and it is suggested that 
the following be substituted: "The desalting plant, by processing 
the saline return flows that would otherwise be evaporated in the 
solar evaporation ponds, will enable a higher use of these flows, 
except for a samll amount of residual brines. The net result will 
be a favorable one by increasing the amount of water which the 
state may put to beneficial use." 
Page 64, 5th line from top 
We suggest striking the word "entitlement" and replacing it 
with the word "apportionment." 
A-137 
February 25, 1977 
Page 2 
Page 66, Table 15. Title 
We suggest striking the word "entitlement" and replacing it 
with the word "apportionment." 
Page 75a, 3rd and 7th columns of Table 20 
The values in these columns are misleading because they 
neglect the effect of the authorized salinity control program on the 
future salinity of Colorado River water. The DES should show both 
future salinities predicated upon the program being in operation as 
well as the values in Table 20. In addition, a footnote should be 
added to Table 20 to read as follows: 
"5/ Future salinity values do not account for effects of 
authorized upstream salinity control program which is designed to 
hold salinities at or below 1972 levels." 
Page 76, second sentence of second paragraph 
After the word "Wash" continue the sentence with "modified to 
the extent that effluent is used directly for beneficial uses." 
Page 76, third sentence of second paragraph 
Between word "Project" and ":" insert "under one assumption of 
no use of effluent." 
Page 76, sentence after Table 
We suggest striking the entire sentence and replacing it with, 
"If these increased flows in Las Vegas Wash occur, there may be an 
increase in the vegetation growing along the wash and possible 
further erosion of the Las Vegas Wash channel." 
Pages 78 and 79, on Discussion of Colorado River 
The discussion of the adverse effects of the Southern Nevada 
Water Project does not give the dollar value of the costs to Lower 
Basin Colorado River water users due to the anticipated increase in 
salinity as is done in other reports on Bureau of Reclamation 
projects. This item should be included in the discussion of the 
environmental impacts on the Colorado River, possibly after the 
Table on page 79-
Page 79, Tabulation in middle of page 
The values in this tabulation, apparently calculated from the 
computer model described at the top of the page and water quality 
values from Table 20, reflect a future condition of no salinity 
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control programs being in operation. These values should be 
qualified by footnotes. Also, another analysis should be made 
assuming no increase in Colorado River salinity to year 2000 and 
the resulting values shown in another tabulation. 
Sincerely yours, 
MYRON B . HOLBURT 
Chief Engineer 
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Reply to Comments by 
i Colorado River Board of California 
(Letter of February 25, 1977) 
Comment: Page 7, second full paragraph - This paragraph contains 
several errors, and it is suggested that it be rewritten as follows: 
"An apportionment of the waters of the Lower Colorado River Basin was 
made by the U. S. Supreme Court in its 1964 Decree in Arizona v. 
California (373 U. S. 546,565). Out of the first 7.5 million acre-feet 
per year of mainstream water available to satisfy consumptive uses in 
Nevada, Arizona, and California, Arizona is apportioned 2.8 million 
acre-feet per year; California, 4.4 million acre-feet per year; and 
Nevada, 300,000 acre-feet per year. Any surplus water that may be 
available from the mainstream is apportioned with 50 percent to California 
46 percent to Arizona, and 4 percent to Nevada. Under the Mexican Mater 
Treaty of 1944, Mexico is allotted 1,500,000 acre-feet of water each 
year from the Colorado River. The United States has executed a contract 
with the State of Nevada to provide for the consumptive use of 
300,000 acre-feet of water per year from the mainstream of the 
Colorado River, subject to its availability under the provisions of the 
various documents comprising the "Law of the River." 
Reply: The paragraph has been rewritten as suggested above. 
Comment: Page 8, first sentence of first paragraph - This sentence is 
also in error and should be restated as follows: "Article II of the 
Supreme Court Decree in Arizona v. California specifies how the con-
sumptive use of mainstream Colorado River water supplies are to be 
apportioned. Article I defines consumptive use as diversion from the 
stream less such return flow thereto as is available for consumptive use 
in the United States or in satisfaction of the Mexican Treaty obliga-
tion. Article V requires the United States to prepare records of diver-
sions from the mainstream, return flows, and consumptive use of water." 
Reply: The sentence has been revised as suggested above. 
Comment: Page 8, next to last line of second paragraph - "Page 19" 
should be "page 20." 
Reply: Correction made. 
Comment: Page 9, 6th full paragraph - After sentence ending with words 
"Supreme Court Decree," add the following sentence: "This proposal by 
the State of Nevada is presently being studied by the Bureau of 
Reclamation and the States of Arizona, California, and Nevada, but no 
agreement thereon has been reached. A different method of crediting 
return flows was used by the Bureau of Reclamation for the 1975 calendar 
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year report on compilation of records in accordance with Article V of 
the Decree in Arizona v. California." 
Reply: Sentence added as suggested above. 
Comment: Page 20, paragraph at bottom - The second sentence in this 
paragraph regarding Nevada's Colorado River water should be reworded. 
The words "entitled to" should be replaced with "apportioned" to be 
consistent with the 1964 Supreme Court Decree. 
The last two sentences regarding the proposed desalting plant convey the 
opposite of what was intended, and it is suggested that the following be 
substituted: "The desalting plant, by processing the saline return 
flows that would otherwise be evaporated in the solar evaporation ponds, 
will enable a higher use of these flows, except for a small amount of 
residual brines. The net result will be a favorable one by increasing 
the amount of water which the state may put to beneficial use." 
Reply: As recommended, "entitled to" has been replaced with 
"apportioned." The last two sentences have been changed as suggested 
above. 
Comment: Page 64, 5th line from top - We suggest striking the word 
"entitlement" and replacing it with the word "apportionment." 
Reply: The word "entitlement" has been replaced by the word 
"apportionment." 
Comment: Page 66, Table 15, Title - We suggest striking the word 
"entitlement" and replacing it with the word "apportionment." 
Reply: The word "entitlement" has been replaced by the word 
"apportionment." 
Comment: Page 75a, 3rd and 7th columns of Table 20 - The values in 
these columns are misleading because they neglect the effect of the 
authorized salinity control program on the future salinity of 
Colorado River water. The DES should show both future salinities 
predicated upon the program being in operation as well as the values in 
Table 20. In addition, a footnote should be added to Table 20 to read 
as follows: 
"5/ Future salinity values do not account for effects of authorized 
upstream salinity control program which is designed to hold salinities 
at or below 1972 levels." 
Reply: Table 20 merely compares the salt levels of the water diverted 
from the Colorado River by the SNWP to the salt levels of the ground 
water beneath the Las Vegas Valley. It is included to illustrate that 
the municipal water used in the Valley will decline in quality as more 
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Colorado River water is used and less ground water is used. It is not 
meant to be an exact statement of the water quality degradation because 
the actual water quality decline is impossible to measure. Surface 
water and ground water are not mixed uniformly throughout the Valley and 
therefore water quality varies from place to place. So the table is 
not meant to be an exact measurement but only an indication. 
Comment: Page 76, second sentence of second paragraph - After the word 
"Mash" continue the sentence with "modified to the extent that effluent 
is used directly for beneficial uses." 
Reply: The sentence has been modified as suggested above. 
Comment: Page 76, third sentence of second paragraph - Between word 
"Project" and ":" insert "under one assumption of no use of effluent." 
Reply: Sentence has been revised as suggested above. 
Comment: Page 76, sentence after Table - Me suggest striking the entire 
sentence and replacing it with, "If these increased flows in Las Vegas 
Mash occur, there may be an increase in the vegetation growing along the 
wash and possible further erosion of the Las Vegas Mash channel." 
Reply: Sentence has been revised as suggested above. 
Comment: Pages 78 and 79, on Discussion of Colorado River - The dis-
cussion of the adverse effects of the Southern Nevada Mater Project does 
not give the dollar value of the costs to Lower Basin Colorado River 
water users due to the anticipated increase in salinity as is done in 
other reports on Bureau of Reclamation projects. This item should be 
included in the discussion of the environmental impacts on the 
Colorado River, possibly after the Table on page 79. 
Reply: Because the increased salinity of the SNMP will be mitigated 
by the overall Colorado River Basin Salinity Control Project, there will 
be no costs to lower Colorado River water users for mitiqation. 
Comment: Page 79, Tabulation in middle of page - The values in this 
tabulation, apparently calculated from the computer model described at 
the top of the page and water quality values from Table 20, reflect a 
future condition of no salinity control programs being in operation. 
These values should be qualified by footnotes. Also, another analysis 
should be made.assuming no increase in Colorado River salinity to year 
2000 and the resulting values shown in another tabulation. 
Reply: A footnote has been added to qualify these values. As to the 
second comment, concerning the assumption of no increase in 
Colorado River salinity, we are uncertain as to what is suggested by 
this comment and have therefore left the original values as stated. 
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RESOURCES B U I L D I N G 
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(916) 445-5656 
THE RESOURCES A G E N C Y O F C A U F O R N t A 
SACRAMENTO. CALtFORNtA 
MAR 4 1977 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Lower Colorado Region 
U. S. Department of the Interior 
Post Office Box 427 
Boulder City, NV 89005 
Dear Mr. Lopez: 
The State of California has reviewed the Draft Environmental Statement, Second 
Stage, Southern Nevada Water Project, prepared by the Bureau of Reclamation, 
which was submitted to the Office of Planning and Research (State Clearinghouse) 
in the Governor's Office. 
This review is in accordance with Part II of U. S. Office of Management and Bud-
get Circular A-95 and the National Environmental Policy Act of 1969. 
State's review was coordinated with the Departments of Conservation, Fish and 
Game, Parks and Recreation, Water Resources, Food and Agriculture, Health, and 
Transportation; Air Resources Board, Colorado River Board of California, Solid 
Waste Management Board, State Water Resources Control Board, Energy Resources 
Conservation and Development Commission, Public Utilities Commission, and State 
Lands Division of the State Lands Commission. 
In addition to the following comments the Colorado River Board of California has 
sent to you directly their comments which should be considered an integral part 
of the State's reply. 
The proposed development is a valid extension of comprehensive plans already 
authorized. The environmental impacts will be minimal both during construction 
and project operation. Ample water supplies exist in the Bureau of Reclamation's 
conservation reservoirs, notably Lake Mead. 
The alternatives plans discussed do not appear to be viable alternatives. 
Plans to mine ground water are of limited, temporary value because of low 
natural replenishment rates in these desert areas. Delaying the second stage 
EDMUND G. BROWN 
GOVERNOR OF 
CALIFORNtA 
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would increase costs considerably. Adverse environmental impacts would be 
greatly increased by future construction when unimproved land is developed. 
We seriously question the importing of water from other basins because of present 
and future needs in these areas. For example, export of ground water from 
Pahrump Basin would result in interstate conflict because the basin straddles the 
California-Nevada state line and extracts in Nevada would come partly from ground 
water in California. Such export would destroy considerable local farming, use 
great quantities of energy for pumping, and require inordinately large expendi-
tures for construction. Other alternatives suggested are even more costly, 
equally damaging environmentally, and generally less attractive. 
Sincerely, 
CLAIRE T. DEDRICK 
Secretary for Resources 
Assistant to the Secretary 
Projects Coordinator 
cc: Director of Management Systems 
State Clearinghouse 
Office of Planning and Research 
1400 Tenth Street 
Sacramento, CA 95814 
(SCH No. 76122166) 
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March 22, 1977 
Mr. Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
Boulder City, Nevada 
Re: EPA Comments on DEIS Second Stage 
Southern Nevada Water Projects 
Dear Mr. Lopez: 
We have reviewed the EPA comments on the DEIS for the proposed 
Second Stage of the Southern Nevada Water Project. We noted 
items 4 and 5 of the letter, which suggest that the Bureau of 
Reclamation participate in: 
1) Development of an Air Quality Maintenance 
Plan (AQMP) for the Las Vegas metropolitan 
area? and, 
2) Identification ofmeasures which may be taken 
by Federal, State and Local Agencies to mitigate 
a secondary air quality impact which will come 
with additional growth of the Las Vegas metropo-
litan area. 
As you know, the Las Vegas Valley has been designated as an Air 
Quality Maintenance Area (AQMA) by the EPA. This means that an 
Air Quality Maintenance Plan must be developed which outlines 
the steps needed to maintain air quality standards. 
At the present time, ultimate responsibility for development of 
an AQMP rests with the State of Nevada. The Clark County Health 
District's participation includes developing baseline data on 
emissions and air quality; projecting emissions based on projected 
growth; selecting and analysing control strategies, or mitigating 
measures. The State must eventually adopt the AQMP. 
AQMP control strategies have not yet been selected or analyzed. 
It is probable, however, in Las Vegas, as in other AQMA's, that 
most of the control strategies for carbon monoxide and oxidants 
will involve transportation and related activities. Among the 
strategies which, at this time we think will be selected and 
analyzed, are: 
Continued . . . 
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1) Enforcement of present and future regulations to 
control hydrocarbon emissions from solvents and paint 
use; gasoline handling and distribution facilities. 
Probable implementing agency: Clark County Health 
District. 
2) Improved traffic flow due to traffic light synchroniza-
tion; exclusive travel lanes for multiple occupancy 
vehicles; widening of selected streets; one-way streets; 
grade separation at intersections, etc. Probable Planning 
agency: Clark County Transportation Policy Study Committee 
Probable implementing agencies: Local general purpose 
governments: Regional Street and Highway Commission; 
Nevada Highway Department; Federal Highway Administration. 
3) Parking Management. Including auto-free zones; restric-
tions on on-street parking; improvement on off-street 
parking; higher parking fees, etc. Planning Agencies: 
Clark County Transportation Study Policy Committee. 
Local general purpose government. Implementing agencies: 
Local general purpose government. 
4) Development of useable and desirable public transpor-
tation system which services local residents. This 
includes expansion of existing systems; development of 
supplemental feeder systems; possible addition of fixed 
rail systems, etc. Planning agencies: Clark County 
Transportation Study Policy Committee; UMTA. Imple-
menting agencies: Regional Street and Highway Commission; 
local general purpose governments; UMTA. 
5) Other Factors. It is probable that in the forseeable 
future, increased cost of energy (or lack of it) will 
have a significant impact on habits and lifestyle, 
and on air quality. The effect has not been quantified 
and has not been anticipated in current plans, but 
may be considered in the AQMP. 
Continued . . . 
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In conclusion, it is our opinion that although it may be 
debated that availability of additional water may or may not 
induce population increases beyond those which are now projected, 
the projected population levels might not occur if the additional 
water was not available; thus, Southern Nevada Water Project as a 
minimum, will accomodate already projected population increase. 
That additional population will undoubtedly, bring with it a host 
of additional and predictable urban environmental problems. 
Among those problems will be a deterioration of air quality in 
the Las Vegas Valley. If it is the intent of the Federal govern-
ment to cut back funding of this or other proposed project, because 
of environmental consequences, then it seems to us that it is cri-
tical to the future of the Las Vegas Valley that we do all that we 
can do now, to reduce present and near future degradation, then 
incorporate meaningful environmental components into future poli-
cies and plans. Generally, this means building in the additional 
measures that will be necessary to maintain an acceptable environ-
ment throughout our growth period. 
Enclosed are comments on specific items raised in "Enclosure 2: 
Air Quality Comments." 
If you have any questions or additional comments, please contact 
our office. 
Sincerely, 
CLARK COUNTY HEALTH DISTRICT 
Donald R. Arkell, Director 
Air Pollution Control Division 
DRA/gdb 
Enclosures 
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D t S T R t C T H E A L T H D E P A R T M E N T 
COMMENTS ON 
E .P.A. COMMENTS 
1) There is some hydrocarbon air quality data being generated 
by EPA-EMSL, Las Vegas. However, the monitoring is not of the 
type which would determine compliance with the NAAQS. The Health 
District has not been measuring RHC, but does measure oxidants. 
It is the NAAQS for oxidant, which is violated, not RHC. 
The monitor locations are indicated in Tables 3, 4, 5 and 7, by 
the SAROAD site number below the title. 
SAROAD SITE 
TABLE NO. NUMBER LOCATION 
3 290320010 L. V . Fire Dept. #2 
4 290320001 L. V . Fire Dept. #1 
5 290320001 L. V . Fire Dept. #1 
7 290032001 L. V . Fire Dept. #1 
(Should be 
290320001) 
2) Table 17 is taken from the AeroVironment Study. The reference 
to "W" and "W/O" refers to the projects planned by the Highway 
Department—not SNWP. The projections are based on whatever Aero-
Vironment used. We advise making sure the same version of the 
AeroVironment Study was used in the DEIS, and in the EPA Comments. 
We suggest that each pollutant be treated individually. The con-
centrations of oxidant, carbon monoxide, and particulate vary 
independently of each other. 
We agree with the "subjective" comment. Although a particular 
pollutant may have both visual and health effects, there is an 
"apples and oranges" comparison involved, and the conclusion is 
subjective. We also agree somewhat with the "elderly and sick" 
comment. We suggest that the last sentence be dieted or modi-
fied. A person need not be sick or elderly to suffer health 
effects from air pollution. 
3) See the numbered items in the letter covering this enclosure. 
4) If the SNWP-11 has no impacts on population distribution or 
location in the Valley, then the DEIS should clarify that, and 
provide a basis for the conclusion. Then the impacts could be 
compared between the "build" and "no-build" alternatives only. 
Continued . . . 
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Otherwise, we agree that other alternatives which do affect 
location or distribution, should address changes in amounts 
of fuel used in transportation, i.e., the relocation of popula-
tion to accessible ground water. 
Dense population centers facilitate efficient energy use, hence 
are considered one of the land use patterns which favor imple-
mentation of good air quality management practices. 
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Manuel Lopez, Jr. 
Regional Director 
Bureau of Reclamation 
P.O. Box 427 
Boulder City NV 89005 
MAR & E H 3 3 ? 
Dear Mr. Lopez: 
The Environmental Protection Agency has received and re-
viewed the draft environmental statement for the Southern 
Nevada Water Project, Nevada. 
EPA's comments previously forwarded to you on the draft 
environmental statement have been classified as Category ER-
2. Definitions of the categories are provided on the enclosure. 
The classification and the date of EPA's comments will be 
published in the Federal Register in accordance with our 
responsibility to inform the public of our views on proposed 
Federal actions under Section 309 of the Clean Air Act. 
Our procedure is to categorize our comments on both the 
environmental consequences of the proposed action and the 
adequacy of the environmental statement. 
EPA appreciates the opportunity to comment on this draft 
environmental statement and requests one copy of the final 
environmental statement when available. 
^Regional Administrator 
Enclosure 
cc: Council on Environmental Quality 
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EIS CATEGORY CODES 
Environmental Impact of the Action 
LO—Lack of Objections 
EPA has no objection to the proposed action as described in the draft 
impact statement; or suggests only minor changes in the proposed action. 
ER—Environmental Reservations 
EPA has reservations concerning the environmental effects of certain 
aspects of the proposed action. EPA believes that further study of 
suggested alternatives or modifications is required and has asked the 
originating Federal agency to reassess these aspects. 
EU—Environmentally Unsatisfactory 
EPA believes that the proposed action is unsatisfactory because of its 
potentially harmful effect on the environment. Furthermore, the Agency 
believes that the potential safeguards which might be utilized may not 
adequately protect the environment from hazards arising from this action. 
The Agency recommends that alternatives to the action be analyzed further 
(including the possibility of no action at all). 
Adequacy of the Impact Statement 
Category 1—Adequate 
The draft impact statement adequately sets forth the environmental 
impact of the proposed project or action as well as alternatives rea-
sonably available to the project or action. 
Category 2—Insufficient Information 
EPA believes that the draft impact statement does not contain suffi-
cient information to assess fully the environmental impact of the pro-
posed project or action. However, from the information submitted, the 
Agency is able to make a preliminary determination of the impact on 
the environment. EPA has requested that the originator provide the 
information that was not included in the draft statement. 
Category 3—Inadequate 
EPA believes that the draft impact statement does not adequately assess 
the environmental impact of the proposed project or action, or that the 
statement inadequately analyzes reasonably available alternatives. The 
Agency has requested more information and analysis concerning the poten-
tial environmental hazards and has asked that substantial revision be 
made to the impact statement. 
If a draft impact statement is assigned a Category 3, no rating will be 
made of the project or action, since a basis does not generally exist on 
which to make such a determination. 
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A P P E N D ! X 
Eight agencies were represented at the public hearing by speakers. 
Five of these speakers were in favor of the project. Their pre-
sentations were generally brief and they raised no issues requiring 
a response. These five agencies are: 
1. Division of Colorado River Resources 
2. Division of Public Works, City of Boulder City 
3. Division of Public Works, City of Henderson 
4. Las Vegas Valley Water District 
5. Southern Nevada Home Builders Association 
The three remaining speakers were generally opposed to the project. 
Only two of the speakers, though, raised questions of a specific 
nature which require responses. The Sierra Club, although they 
questioned the wisdom of further development of water supplies in the 
Las Vegas Valley, raised no specific questions about the Environmental 
Impact Statement. However, Mr. Gary Palmer, Professor, University of 
Nevada, Las Vegas and Mr. Bill Payne, Red Rock Audubon Society did 
raise specific questions about the Environmental Statement. Their 
comments about the Environmental Statement, as well as the Bureau 
reponse to those comments, are included in this Appendix. 
A complete transcript of the public hearing is available for inspection 
at the Bureau of Reclamation, Lower Colorado Regional Office, 
Boulder City, Nevada. 
Replies to Comments Made by the 
Red Rock Audubon Society 
(Public Statement at Public Hearing) 
January 18, 1977 
Comment: Policies on groundwater withdrawals and water conservation 
need to be adopted prior to the commitment of resources to the Second 
Stage of the Southern Nevada Water Project. 
Reply: A policy of this type cannot be accomplished by Federal action. 
Pol icy concerning ground-water withdrawals is governed by State law and 
is administered by the State Engineer. 
Comment: The Nevada Division of Water Resources estimates that 50,000 
acre feet of water can annually be pumped from ground reserves without 
serious overdraft (the 50,000 acre feet includes about 25,000 acre feet 
overdraft) and subsequent ground subsidence. In 1975, with Phase I of 
the Southern Nevada Water Project on line, 72,800 acre feet of ground 
water were mined. In addition there are permits currently existing to 
allow the annual removal of about 120,000 acre feet (Las Vegas Valley 
Water District estimate). The First Stage of the Southern Nevada Water 
Project has not appeared to solve this problem and there is no indica-
tion that the Second Stage will either. 
Reply: The Bureau recognizes that the overdraft of the ground-water 
aquifer is a serious concern in the Las Vegas Valley and it was addressed 
as such in the Environmental Impact Statement. We also recognize that 
the first stage did not eliminate this problem, although it did allevi-
ate it somewhat. The water use projections used in first stage planning 
were completely outstripped by actual population growth and the valley 
continued to rely heavily on ground water. Although there is no guar-
antee that the second stage can ultimately reduce the overdraft of the 
aquifer, the additional surface water supply provided by the second 
stage will give the State Engineer a tool to control this overdraft. 
Without the provision of an alternate source of water, though, there is 
little he can do to control the mining of the aquifer. 
Comment: The benefits of water conservation need to be presented and 
strategies put into force. The Las Vegas Valley has one of the highest, 
if not the highest, per capita water consumption rate in the nation, 
between 450 and 500 gallons per day. We realize there may be some 
legitimate reasons for a higher than normal rate, but a rate that is 
more than twice what other desert, tourist communities rate is can only 
indicate poor management and pure waste of resources. We do not feel 
that the doubling of the water supply is the best long range answer to 
this problem. 
Reply: The Bureau agrees that a water conservation program is a highly 
desirable approach to solving the problem of water shortages in the 
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Las Vegas Valley. Me recognize in the statement that the area has a 
very high per capita water use, much higher than that of similar desert 
communities. Ultimately, though, water conservation measures must be 
implemented by the local agencies; these measures are beyond Federal 
jurisdiction. 
Comment: It should also be pointed out that the proposed Second Stage 
of the Southern Nevada Mater Project is only a short term answer to the 
water supply problem. The Bureau of Reclamation in a study issued on 
January 6, 1977 states "Mater withdrawal requirements in the Las Vegas 
Valley are projected to total between 440,000 and 510,000 acre-feet 
annually by the year 2000. Resources to supply these needs are 299,000 
acre-feet of Colorado River water delivered annually through the Southern 
Nevada Mater Project, 50,000 acre-feet from ground water (includes about 
25,000 acre-feet overdraft), and wastewater. Mastewater may either be 
used directly in the Las Vegas Valley or returned to the Colorado River 
for credit. Nevada is also required to supply from its 300,000 acre-
feet Colorado River water allocation water to certain users outside the 
Las Vegas Valley area which would total about 29,000 acre-feet in year 
2000. Therefore, total water withdrawal demand on the system would be 
about 470,000 acre-feet and 540,000 acre-feet annually. The fresh 
surface and ground water supply would total 350,000 acre-feet." 
Reply: It is acknowledged in the statement that the Southern Nevada 
Mater Project will not meet the long-term needs of the Las Vegas Valley. 
Me have amended the statement, though, to point out that the development 
of the Second Stage of the Southern Nevada Mater is compatible with 
the eventual development of one of the alternatives described in the 
alternatives section. 
Comment: The large increases in water being delivered will cause very 
significant impacts to the Las Vegas Mash due to the associated increase 
in wastewater. These increased wastewater flows will cause additional 
erosion, loss of vegetation and loss of wildlife. Me feel that adequate 
mitigating measures need to be presented and implemented to protect 
the Las Vegas Mash. 
Reply: One measure which could reduce the increased erosion in the 
Las Vegas Mash while preserving vegetation and wildlife habitat is the 
Las Vegas Mash Unit of the Colorado River Mater Quality Improvement 
Program authorized under Public Law 93-320, Title II. This unit would 
provide a bypass which would eliminate most of the return flows in the 
wash but would release enough water in the wash to maintain the green-
belt. 
Comment: Me realize that the estimating of ultimate consumer cost is 
extremely difficult. But the 35-40 p&r cent estimated increase seems 
unrealisticly low due to the 30 per cent increase granted to the 
Las Vegas Valley Mater District on January 17, 1977. Also it should be 
pointed out that the projected increase is based on the anticipated 
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population of about 750,000 in the year 2000. There should be a clari-
fication of the economic impact if the anticipated population is not 
reached. And finally it should be stated that this additional cost is 
for water of substantially lesser quality. 
Reply: The statement has been revised to reflect the above comments. 
See page 88. The statement already recognizes that there will be a 
decrease in water quality with the implementation of the second stage 
as can be seen in Table 20. 
Comment: The water to be supplied by the Second Stage of the Southern 
Nevada Water Project will enable the more than doubling of the current 
population in the Las Vegas Valley. The biggest issue is that of man-
aged growth and growth rates. The local elected officials are the ones 
who should be addressing these issues and providing the opportunity for 
citizen participation. But there is no opportunity to present these 
issues to the elected officials so we are taking this time on hope that 
they will hold such meetings in the future. 
Reply: To the best of our knowledge, local officials are aware of 
issues of growth rates and the problems arising from those growth rates. 
What planning has been done so far was covered by this statement. 
Ongoing planning, and future planning, by the State and local agencies 
are beyond the scope of the present statement. The Bureau plans to 
cooperate with local and State agencies to the extent possible in 
planning for future growth and the mitigation of adverse impacts as-
sociated with that growth. 
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Reply to Comments by Mr. Gary Palmer 
(Public Statement at Public Hearing) 
January 18, 1977 
Comment: The environmental statement presents the view that the slowing 
of economic growth would be bad for Las Vegas, but it fails to adequately 
describe the many advantages, both short and long term, to be derived by 
slowing economic growth. These include such advantages as lower taxes, 
lower service rates, better air, less traffic, larger safety factors in 
water supplies during years of drought, and less dependence upon other 
regions and nations for energy. 
Reply: The statement presented the no-growth scenario developed by 
Drs. White, Malamud, and Nixon, who are recognized experts in this 
field. We recognize that there is disagreement as to what the impacts 
of inhibited growth in the Las Vegas area would be. The statement 
merely presents one scenario developed by a group of experts in that 
field. Different readers may have different opinions. 
Comment: The environmental statement is entirely too general and super-
ficial in its treatment of possible socioeconomic impacts of the Southern 
Nevada Water Project. The statement is clearly and unfairly biased 
against high density living and judgements that high density living 
would be bad for Las Vegas are unsupported. 
Reply: Again, we are aware that disagreement exists as to the conse-
quences of high density living versus low density living. This state-
ment presents that scenario prepared by Drs. White, Malamud, and Nixon. 
The statement does not say that high density living is "bad"; it only 
says that high density living is attended by certain consequences. It 
is up to the individual reader to determine from his own set of values 
if such consequences are "good" or "bad." 
Comment: The statement does not adequately treat the possible effect of 
the project on the cost of water, power and land. Building the project 
will raise the water and power bills of Las Vegas residents and businesses. 
Estimates of how much these bills will rise under various schemes of 
financing the project should be included in the impact statement. 
Reply: The statement presented the latest financial alternatives avail-
able at this time. One is Federal financing; the other is private 
financing. The statement points out that water bills will rise 35-45 per-
cent to pay for the second stage under Federal financing. This repre-
sents a 30 percent saving of what it costs to.privately finance the 
second stage. The costs of Federal financing are discussed in Chapter III, 
Section H, Part 2, "Water Costs." The costs of private financing are 
discussed in the Alternatives Chapter VIII, Section C, "Recommended Plan 
without Federal Funding." 
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Comment: The statement should address the relationship of the Southern 
Nevada Mater Project to the growth of Las Vegas in general, and to the 
Las Vegas Mash Desaltation Plant, the proposed freeway and the proposed 
Harry-Allen and Marner Valley power plants which further growth might 
make necessary. It should examine important undesirable effects, as 
well as desirable effects of growth. 
Reply: The majority of the impacts section is devoted to the relation-
ship of the SNMP to the growth of Las Vegas in general. As was pointed 
out, the direct impacts of the SNMP are minimal. The only significant 
impacts are secondary impacts, or those impacts which will result from 
the population growth in the Las Vegas Valley. The SNMP will accommo-
date that growth, but not cause it. The statement limited its discussion 
of secondary impacts to the most significant areas, both desirable and 
undesirable. The statement cannot possibly discuss all the aspects of 
future growth since the local planning entities themselves have not 
made complete projections. It cannot reasonably be expected to list 
and quantify in the EIS all the roads, freeways, powerplants, and other 
facilities rising out of future population growth. 
The Las Vegas Wash Unit is part of a larger project - the Colorado 
River Mater Quality Improvement Program. This project is discussed 
within this statement in some detail and the detailed EIS on the project 
referenced within the statement. 
Comment: If the Southern Nevada Mater Project is built, if new construc-
tion proceeds, new jobs are created and population growth rates remain 
high, the impact statement should specify total cost to present residents 
of Las Vegas in taxes and service rates of building all of the projects, 
calculated under various alternatives means of financing the projects. 
For example, it appears from the statement that the first and second 
stages of the Las Vegas Wash (desalinization) units are designed to meet 
needs emanating largely from the Southern Nevada Water Project (page 78). 
Reply: The costs of the Alfred Merritt Smith Water Treatment Plant, 
Stage II, are discussed in a predesign report by the Division of Colorado 
River Resources dated July 1976. The costs of the Advanced Water Treat-
ment Plant are discussed in an environmental impact statement prepared 
by the Environmental Protection Agency titled, "Las Vegas Wash/Bay 
Pollution Abatement Project." 
The Las Vegas Wash Unit is part of the Colorado River Water Quality 
Improvement Program, and as such is a part of a larger program to improve 
or mitigate the overall water quality of the Colorado River. It is aimed 
more at the overall water quality degradation caused by upper basin 
development than that caused by the SNWP. The Las Vegas Wash Unit will 
not be repayed by the SNWP consumers. 
Comment: The estimate of a 35 to 40 percent rise in water costs to the 
consumer is unsupported by evidence. 
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Reply: This figure was developed by the Las Vegas Valley Water District. 
It represents the best figure they have available as to what their in-
creased payments for second stage water will mean to the individual 
consumer. The discussion of this 35-40 percent increase has been en-
larged in Chapter III, Section H, Part 2, "Water Costs" to provide a 
better understanding of exactly what the figure represents. 
Comment: Since the air quality in the Las Vegas Valley has deteriorated 
to unhealthy levels, the statement should also consider in detail the 
effect of population growth, more automobiles, the building of a new 
freeway, and the building of more power plants on the quality of air in 
the Las Vegas Valley. 
Reply: The statement presented the best data available at this time as 
to the impacts on air quality of population growth in the Las Vegas 
Valley. See Chapter III, Section D, "Air Quality", for a discussion of 
the impacts of population growth on air quality. 
Comment: The environmental statement fails to evaluate impacts of the 
project on Las Vegas communities with unique lifestyles, cultural traits, 
and socioeconoriic statuses. In particular, it provides no description 
of lifestyles and makes no evaluation of potential impacts on such 
minority and majority groups as Blacks, Spanish Americans, American 
Indians, Euroamericans, and those who would like to pursue low-energy, 
low-consumption lifestyles. It is possible that Las Vegans who would 
prefer to limit growth are now in the majority. It should be pointed 
out that the negative effects of building the project will fall un-
fairly on the Blacks and other lower income populations in Las Vegas 
because they will have to spend a greater proportion of their incomes 
to achieve an equal water benefit. These effects should be fully 
evaluated and accounted. 
Reply: (a) The SNWP will not preclude the pursuit of a low-energy, 
low-consumption lifestyle. The water of the SNWP will be paid for 
directly by consumers who use it. The less water used, the less it 
will cost. 
(b) The socioeconomic study prepared for the Bureau of 
Reclamation by Drs. White, Malamud, and Nixon does not indicate that 
the negative impacts of building the project will fall heaviest on 
blacks and other lower income populations. Rather, it indicates just 
the opposite. The negative impacts of not building the project will 
fall heaviest on blacks and other lower-income populations. The fol-
lowing quote from that socioeconomic study describes the impacts of the 
nonproject alternative on lower-income population: 
"In summary, Alternative 1 and 2 not only preserve 
the existing order of social groups but generate a 
trend toward its equalization through a continued 
growth in economic opportunities and the high social 
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mobility associated with such an environment. Alter-
native 3 (the nonproject alternative), in contrast, 
tends to confine those socially disadvantaged to their 
neighborhoods and stifle opportunities for social 
mobility." 
Drs. White, Malamud, and Nixon, Socioeconomic Impacts of the Second 
Stage of the Southern Nevada Water Project and its Alternatives, page 263. 
Comment: A major problem which the statement fails to address is the 
question of which land owners and socioeconomic groups will be most 
likely to use the newly available water. Any project benefits some 
people more than others. Presumably there must be plans to use and 
allocate this water or there would be no need to build the project or 
write an EIS. One can agree that plans for allocation should be made by 
the local governments, but such plans should be submitted before con-
struction so that an adequate EIS can be written. The community has a 
right to know whether the benefits of this project will be fairly 
distributed. Since it is the purpose of an environmental statement to 
make impacts explicit, maps of land ownership and names of land owners 
should be published in the statement. This information is readily 
available to city and county managers. It should now be made available 
to a greater number of public interest groups. Until this information 
is evaluated the statement that "population growth that will accompany 
the project will have the same effects on land use as that growth which 
accompanied the first stage" (page 91) remains unsupported by evidence. 
The statement concludes that high density living creates higher per 
capita crime rates and places strains on local governments as they 
attempt to provide services (page 68). These statements are unsupported 
and many contradictory examples could be adduced. It is particularly 
obvious that providing services for rapidly growing neighborhoods also 
places strains on local governments. 
Reply: a) There are definitely plans to use the water of the SNWP, 
but there are no plans to "allocate" it. Water needs for all users were 
projected to the year 2000; the SNWP will meet all those needs. Since 
the cost of water will be determined by the amount used, there will be 
no special allocation system except the individual consumer will be able 
to choose how much he wants to use based on how much he wants to pay. 
It will be delivered to all water users in the same fashion. No one 
group will benefit more than any other group. Property ownership lists 
are available for public inspection at the County Courthouse. Land 
ownership is a lengthy, detailed subject which is in a constant state of 
flux. Including such information in a impact statement would render the 
statement considerably longer, but not really add appreciably to the 
reader's knowledge of the impacts of the project. In addition, property 
ownership information would be out of date by the time the statement is 
published. 
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b) Chapter VIII, Section F, "Alternative of No Action to Increase Water 
Supplies," has been expanded in light of the above and other comments. 
It now gives a fuller comparison of the impacts of low density versus 
high density living. 
Comment: The statement should address the effect of the project on up-
stream water users. For example, will the increased water consumption 
require the installation of expensive desaltation plants in Overton and 
Mesquite in order to satisfy the requirements of our treaty with Mexico? 
Reply: The project will have no impact on upstream water users. The 
increased water consumption of the SNWP will not require the installation 
of expensive desalting plants at Overton and Mesquite. The Colorado River 
water quality degradation due to the SNWP will be within the limits 
established for the Colorado River Water Quality Improvement Program. 
Comment: The environmental statement should describe in detail possible 
systems of financing the project, and it should describe in detail the 
state and federal personnel and administrative expenditures involved in 
the project. These have socioeconomic effects which extend beyond the 
target community. 
Reply: a) Federal financing of the project is discussed in Chapter III, 
Section H, Part 11, "Water Costs." Private financing of the project is 
discussed in Chapter VIII, Section C, "Recommended Plans Without Federal 
Funding." 
b) The State and Federal personnel required to administer the second 
stage of the SNWP are the same as those required to administer the first 
stage of the SNWP. No additional State or Federal personnel are expected 
to be required to administer the second stage. Additional personnel re-
quired to operate and maintain the project are found in Chapter III, 
Section H, Part 3. 
Comment: Finally, the public should have an opportunity to consider the 
question of whether Las Vegas should participate in wringing the last 
drop of water from the Colorado River. Arizona will be making large 
withdrawals with the Central Arizona Project and the Indians along the 
Colorado River will be making large new withdrawals. California already 
appropriates and consumes most of the river. There are those who 
believe that some significant amount of water should be reserved to 
maintain a flow of water in the river. 
Reply: The SNWP will have a slight impact on downstream releases. 
The SNWP will deplete the water in the Colorado River system by about 
100,000 acre-feet per year. However, because of the water commitments, 
the downstream flows will not be reduced. 
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APPENDIX C 
A summary of the proposed procedure for calculating return 
flows and some examples of the proposed method follow. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Determine water used in the area (SNWS-BC+BMI+GW = I) 
Determine percent ground water of total (100xGW4T = %) 
Estimate consumptive use for the wash (CU) 
Determine net accretions between gages near Boulder City 
and Henderson (NSR-H = A) 
Obtain total sewage treated (S) 
Determine water in wash (S+A+2/3 CU = WT) 
Obtain the total water diverted from wash (DIV) 
Calculate ground-water/sewage effluent in wash (WTx% = GWS) 
If ground water does not meet total demand (RD is negative), 
subtract remaining demand from Colorado River water in wash 
(CW-DIV-GWS = CWR) 
Subtract surface runoff from Colorado River water remaining 
(CWR-SF = credits) 
SNWS = Total diversions through the Southern Nevada Water System 
BC = Those diversions through the Southern Nevada Water System 
delivered to Boulder City 
BMI = Total diversion through the Basic Management, Inc., water 
system 
GW = Total ground water pumped for use in the area 
CU = Calculated consumptive use along the Las Vegas Wash 
NSR = Recorded flows in Las Vegas Wash at gage near Boulder City 
H = Recorded flows in Las Vegas Wash at gage near Henderson 
S = Sewage effluent treated by the Las Vegas City and the 
Clark County sewage treatment plants 
DIV = Diversion of sewage effluent to meet demands under existing 
water rights 
SF = Flows in the Las Vegas Wash resulting from surface runoff 
for 1990: 
Two examples of the proposed method; one for 1973 and one 
Estimated Colorado River Return Flows to Lake Mead 
through the Las Vegas WasF 
Water in Area 
Ground Water 
BMI 
SNWP 
Boulder City 
Total 
1973 
70,100 AF/yr 
19,821 AF/yr 
56,767 AF/yr 
(1,601)AF/yr 
146,100 AF/^r 
Percent ground water to total 48.38 
1990 
50,000"KF/yr 
32,587 AF/yr 
299,000 AF/yr 
(15,000)AF/yr 
366,600 AF/yr 
13.68 
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Appendix C Continued 
1973 1990 
Water in Mash 
Las Vegas City 
Treatment Plant 35,600 AF/yr 
Clark County 
Treatment Plant 14,800 AF/yr 
Net Ground-Water 
Accretion 8,520 AF/yr 
2/3 Consumptive Use 7,950 AF/yr 
Total 66,870 AF/yr 169,000 AF/yr 1/ 
Ground-Water/Sewage 
in Wash 32,400 AF/yr 23,200 AF/yr 
Demands on Ground-Water/Sewage 
Power ^,700 AF/yr 37,600 AF/yr 
Irrigation 5,700 AF/yr 16,570 AF/yr 2/ 
Consumptive Use 11,900 AF/yr 12,000 AF/yr 
Total 20,300 AF/yr 66,200 AF/yr 
Non-Colorado River Water in Wash 
Ground-Water/Sewage 327400 AF/yr 23,200 AF/yr 
Demands (20,300)AF/yr (66,200)AF/yr 
Total 12,100 AF/yr -0- AF/yr 
Unmet Demands -0- AF/yr -43,000 AF/yr 
Colorado River Water 
Colorado River in Wash 34,500 AF/yr 145,800 AF/yr 
Colorado River after 
Meeting Demands 34,500 AF/yr 102,800 AF/yr 
Surface Flows 500 AF/yr 500 AF/yr 
Total Water in Wash 47,100 AF/yr 103,300 AF/yr 
Measured Flow in Wash 47,100 AF/yr 
1/ (66,870 v 145,100) x 366,600 = 169,000 
2/ Includes some earlier power rights 
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APPENDIX D 
SUMMARY OF CLIMATOLOGICAL DATA - U.S. WEATHER BUREAU 
STATIONS LAS VEGAS, BOULDER CITY, AND SEARCHLIGHT, NEVADA 
Southern Nevada Water Project, Second Stage, Nevada 
Item Las Vegas Boulder City Searchlight 
Elevation of Station - Feet 
above Mean Sea Level 2162 2525 3340 
Precipitation - Annual Mean 
(Inches) 4.06 1/ 5.36 2/ 7.47 3/ 
Temperature - January Mean 43.6° 1/ 45.8° 2/ 43.1° 3/ 
Temperature - July Mean 90.3° 1/ 89.1° 2/ 84.4° 3/ 
Temperature - Annual Mean 66.7° 1/ 66.9° 2/ 62.4° 3/ 
Temperature - Maximum of Record 118° 1/ 117° 2/ 117° 3/ 
Temperature - Minimum of Record 8° 1/ 11° 2/ 6° 3/ 
Wind Movement 
(Miles) 
Average Annual 
- - 28,208 4/ — 
Evaporation - Annual (Inches) — 112 2/ — 
Clear Days - Mean Annual — 262 5/ — 
Partly Cloudy Days - Mean Annual — 69 5/ — 
Percent of Possible Sunshine 84 6/ — — 
Humidity 20.5% 7/ — — 
1/ Precipitation and temperature - 71 years (1903 to 1974). 
2/ Precipitation and temperature - 43 years (1931 to 1974). 
3/ Precipitation - 59 years (1915 to 1967); temperature - 44 years 
(1918 to 1967). 
-4/ Wind movement - 39 years (1935 to 1974). 
5/ Clear and partly cloudy days - 15 years (1932 to 1947). 
6/ Percent of sunshine - 17 years (1946 to 1962). 
7/ Humidity - 14-year average (1946 to 1962). 
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Appendix E. State and Federally Protected Animals in the Southern Nevada Mater Project 
Second Stage Study Area. 
Species by Family 
Protected by 
State Game Law 
State endangered 
threatened or 
protected 
Federal endangered 
threatened or 
protected Enacted by 
Fish 
Salmoidae 
Coho Salmon 
Cutthroat Trout 
Rainbow Trout 
Catostomidae 
Humpback Sucker 
Ictalari dae 
Channel Catfish 
Serrani dae 
Stripped Bass 
Centra rch i dae 
Bluegil1 
Green Sunfish 
Largemouth Bass 
Black Crappie 
Year-round season 
same as above 
same as above 
Year-round season 
same as above 
same as above 
same as above 
same as above 
same as above 
Th reatened 
General Regulation 
No. 1 Ammendment 
No. 5 Ammendment 
same as above 
same as above 
Section 501.110 * 
and 501.065 Nevada 
Revised Statutes 
General Regula ti on 
No. 1 Animendment 
No. 5 Ammendment 
same as above 
same as above 
same as above 
same as above 
same as above 
Appendix E. (cont.) 
Protected by 
Species by Family State Game Law 
Atnphi bians 
Ranidae 
Bullfrog Year-round season 
Reptiles ; 
Helodermatidae 
Gila Monster 
Testudinidae 
Desert Tortoise 
Bi rds 
Pelecanidae 
Pelicans & Al1ies 
Brown Pelican 
Falconi formes 
Vultures, Hawks 
Falcons & Eagles 
Bald Eagle 
Peregrine Falcon 
State endangered Federal endangered 
threatened or threatened or 
protected protected Enacted by 
Threatened 
Threatened 
Protected 
Endangered 
Protected 
Endangered 
Endangered 
Endangered 
Endangered 
General Regulation 
No. 1 Ammendment 
No. 5 
501.110 NRS 
501.110 NRS 
501.065 NRS 
Endangered species 
Act. 1973 (P.L. 
93-205; 87 stat.884) 
501.065 NRS 
Endangered species 
Act 1973 (P.L. 93-
205; 87 stat. 884) 
Appendix E. (cont.) 
Protected by 
Species by Family State Game Law 
Strigi formes 
Owl s 
Cru idae 
Little Brown Crane 
Ral11dae. ' 
Rails, Coots & 
Gal 1i nu1es 
Scolopaci dae 
Woodcock & Snipe 
Columbidae 
Mild Doves & Pigeons 
Cuculi dae 
Roadrunner 
Anatidae 
Ducks 
Geese 
Phas iani dae 
Gambels Quai1 
State endangered Federal endangered 
threatened or threatened or 
protected protected Enacted by 
Protected 501.065 NRS 
Protected 
Protected 
Migratory Bird 
Treaty Act 40,Stat. 
735 16 U.S.C. 
703-711 
same as above 
Protected same as above 
Protected same as above 
Protected 501.065 NRS 
Protected Migratory Bird 
Treaty Act 40 Stat. 
735; 16 U.S.C. 
703-711 
Appendix E. (cont.) 
Species by Family 
Protected by 
State Game Law 
State endangered* 
threatened or 
protected 
Federal endangered 
threatened or 
protected Enacted by 
Mamma 1s 
Lepori dae 
Rabbits (except) General Regulation 
Black-tailed Jackrabbit) No. 1, Ammendment 
No. 5 
Bovidae , 
Mountain Sheep < same as above 
Cani dae 
Kit Fox Protected 501.110 NRS 
Vesperti1i oni dae 
Spotted Bat Threatened same as above 
1. State laws are taken from the Nevada Fish and Game Commission 
General Regulation Number 1, effective May 15, 1974. 
2. Federal laws are taken from the United States list of Endangered 
Fauna, effective May, 1974. 

APPENDIX F 
WELFARE AND SOCIAL SERVICE PROGRAMS IN THE LAS VEGAS VALLEY 
YOUTH 
FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Head Start (EOB) 
Operation Independence 
Social Security 
FEDERAL PROGRAMS 
Children's Beha-
vioral Services 
Home of the Good 
Shepard 
Nevada State 
Children's 
Home 
Nevada Youth 
Training Center 
State Welfare 
Dept. Aid to 
Dependent 
Children 
Child Nursery 
Div. License 
& Revenue Dept, 
City of LV 
(info & 1ists 
on child care 
fac.) 
Young Adult Cen-
ter 
(Clark County 
School District 
service to un-
wed mothers) 
Socially Malad-
justed program 
(Spring Mtn. 
Juvenile Home 
& Child Haven) 
Child Health 
Clinics (Dist. 
Health Dept.) 
Regina Hall (Young 
girls correctional 
Inst., Henderson) 
Alateen 
Big Brothers of 
Clark County, Inc. 
Boy Scouts of 
America (Boulder 
Dam Council) 
Boy's Club of Clark 
County 
Camp Fire Girls 
(Las Vegas Area 
Counci1) 
Catholic Youth Org. 
Dependent Youth 
Activities United 
Way 
Divine Providence 
Variety Home 
Ettie Lee Home for 
Boys 
Focus Youth Services 
Frontier Girl Scout 
Council (United 
Way) 
Girls Clubs of 
Southern Nevada 
Henderson Child 
Development 
Center 
St. Jude's Ranch 
for Children 
HANDICAPPED 
STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Services to Blind 
Nevada State 
Speech and Hear-
ing Clinic 
Vocational Reha-
bilitation, 
Nev. State Div-
ision 
F-l 
Ruby Thomas El em. 
School 
William E. Orr 
Jr. High 
So. Nevada Voca-
tional Tech. 
Center Program 
for Deaf Chil-
dren (CCSD) 
Children's Astimatic 
Research Inst. 
(CARIN) 
Clark County Easter 
Seal Society for 
Crippled Children 
& Adults, Inc. 
APPENDIX F - CONTINUED 
WELFARE AND SOCIAL SERVICE PROGRAMS IN THE LAS VEGAS VALLEY 
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FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Boulder City 
Senior Citizens 
Center 
Senior Citizen 
Law Project 
Meals-on-Wheels 
Adult Education 
for Senior 
Citizens 
GENERAL COMMUNITY 
FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Clark County Civil 
Defense Agency 
(Federal Matching 
Funds) 
Alcohol ism Rehabil-
itation, Drug 
Counseling (EOB) 
Social Security 
Veterans Admin. 
Outpatient Clinic 
Alcoholism, Nev. 
State Div. of 
State of Nev., 
Dept. of Health 
Welfare, & 
Rehabilitation 
Div. of Health 
Bureau of Den-
tal Health 
Henderson Mental 
Health Center 
Las Vegas Mental 
Health Center 
Nevada Diabetes 
Assoc., Inc. 
Nevada Employment 
Security Dept. 
Nevada State In-
dustrial Commi-
ssion 
So. Nevada Man-
power Training 
Center (State 
& Federal) 
Veteran Affairs 
Nev. State Com-
mission for 
Consumers Affairs, 
Nev. State Div. 
of 
Addiction Treat-
ment Clinic 
(methadone 
clinic) 
Adult Vocational 
& Technical 
Education 
Clark County 
Medical 
Society 
Clark County 
Public Defen-
der Office 
Dist. Health 
Dept., Family 
Planning 
Program 
Home Health Ser-
vices 
Immunization 
Clinics 
Rheumatic Fever 
and Cardiac 
Clinics 
Tuberculosis 
Control 
Venereal Disease 
Control 
Chest X-ray 
Clinic 
Planning Parenthood 
of Southern Nev., 
Inc. 
REACT (Radio Emer-
gency Assoc. 
Citizens Team) 
Red Cross 
Alcoholics Anony-
mous-Alanon 
Altrusa International 
(female service 
club) 
American Cancer Soc. 
Blood Services 
Cedarbrook Hospital 
(Psychiatric) 
City of Hope, LV 
Chapter #199 
Clark County Dental 
Society (Welfare 
Program) 
Consumer League of 
Nevada 
Clark County Easter 
Seal Treatment 
Center 
Family Counseling 
Service 
Franciscan Center 
Gamblers Anonymous 
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GENERAL COMMUNITY 
FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Hotline (Person- Inst, of Pastoral 
al Crisis Counseling for 
Hotline) Creative Living 
Las Vegas Metro Las Vegas Indian 
Police Dept., Center 
Search & Rescue Las Vegas Rescue 
No. Las Vegas Mission 
Police Las Vegas Shrine 
Community Rela- Club Kerck Temple 
tions LDS Social Services-
So. Nev. Memor- Nevada 
ial Hospital Lions Club 
Housing Authority Muscular Dystrophy 
City of Las Assoc. of Amer., 
Vegas Inc. 
Nat'l Conference 
of Christians & 
Jews 
Nat'l Foundation 
of March of Dimes 
Genetic Counseling 
CI inic 
Nevada Catholic 
Welfare Bureau, 
Inc., St. Vincent 
de Paul Rehabilita-
tion Workshop 
Nevada Heart Assoc. 
(Heart Fund) 
Nevada Kidney Found. 
Nevada Lung Assoc. 
Salvation Army 
So. Nev. Chapter of 
the Nat. Multiple 
Sclerosis Society 
So. Nev. Sightless 
Inc. (Center) 
Society for the Pro-
motion of Alcohol-
ism Rehab, and 
Education 
Suicide Prevention 
Center 
United Spanish War 
Veterans 
F-3 
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WELFARE AND SOCIAL SERVICE PROGRAMS IN THE LAS VEGAS VALLEY X , 
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FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Clark County 
School District 
Crippled Chil-
dren's Clinic 
Variety School 
for Special 
Education 
Birth Defect 
Planning Clinics 
(March of Dimes) 
Nevada Society for 
the Aurally 
Handicapped 
Opportunity Village 
for Retarded 
Citizens 
St. Vincent's Rehabil 
itation Workshop 
POOR 
FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Clark County Legal 
Aid Society 
Moapa Migrant Day 
Care Center (HEW) 
Community Org., 
Concentrated 
Employment Pro-
gram, Social 
Services Div., 
Family Planning, 
Youth and Work 
Experience Div. 
(EOB) 
Food Stamps Clark County 
Social Service 
Dept. 
Poor People Pulling 
Together 
Boulder City Wel-
fare Services, 
Inc.-United Way 
Henderson Welfare 
(emergency help) 
St. Vincent's Dining 
room 
Economic Opportunity 
Board of Clark 
County (EOB) 
AGED 
FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
RSVP-Seniors In 
Action (employ-
ment opportunities 
for the Aged) 
Foster Grandparent 
Program, Senior 
Opportunities and 
Services (EOB) 
Social Security 
Nev. Dept. of 
Health, Wel-
fare, & Reha-
bilitation 
Div. for Aging 
Services 
S.E.R. (Service 
Employment 
Redevelopment) 
F-4 
Area Agency on 
Aging 
Homemaker Home 
Health Aide 
Services 
Senior Citizens 
Transportation 
Program 
Nev. State Advisory 
Committee on Aging 
Senior Citizens 
Employment Service 
Henderson Senior 
Citizen Center 
Senior's Local 
Development Project 
( 
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GENERAL COMMUNITY 
FEDERAL PROGRAMS STATE PROGRAMS LOCAL PROGRAMS PRIVATE PROGRAMS 
Veterans of Foreign 
Wars 
Latin's Drug Abuse 
Project 
SCORE 
Voluntary Action 
Center of Greater 
Las Vegas 
We Care Foundation 
Operation Bridge 
So. Nev. Drug Abuse 
Council (SNDAC) 
Frank E. Fitzsimmons 
House 
NIKE House 
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APPENDIX G 
Government Structures 
Boulder City 
Mayor 
Assistant Mayor 
Three Councilmen 
Municipal Judge 
City Attorney 
City Manager 
City Clerk 
Henderson 
Mayor 
Four Councilmen 
Municipal Judge 
City Attorney 
City Manager 
City Clerk 
City of Las Vegas 
Mayor 
Four City Commissioners 
Two Municipal Judges 
City Attorney 
City Manager 
City Clerk 
City of North Las Vegas 
Mayor 
Three Councilmen . 
Municipal Judge 
City Attorney 
Two Chief Deputy City 
Attorneys 
City Manager 
City Clerk 
